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botineutal Boring g, Drilling and Mill- 
ing Machine. 





We illustrate herewith a new machine, 
which is designed to be set up in the erecting 
shop, and is intended to bore holes, face 
hubs, mill slots or spotting pieces, drill and 
tap holes for studs, ete. Every manufact- 
urer knows how expensive this class of 
work generally is, as ordinarily performed, 
especially when the work is done ou heavy 
castings. 

With one of these machines on the erect- 
ing floor, work may be taken by traveling 
cranes from the planer or boring mill, and 
placed on the platen of the machine, when, 
without re-setting, the boring spindle can 
be brought by power and hand adjustment 
to any desired position, either for boring, 
drilling, tapping or milling off a surface in a 
space 9 feet or more in length by 6 feet in 
height. 

In case the holes or surfaces to be ope- 
rated upon are not parallel to each other, the 
work can be re-set on the platen, 
in the cut; or, if desired, a revolving table 
is furnished in addition, and the work ad- 
justed by power from the driving gear. An 
independent column can also be furnished, to 
support the outer end of long boring bars. 

The machine consists of a heavy column, 
10 feet 6 inches high, mounted on a bed 
of any length to suit 
column is moved 
along the bed, to 
which it is firmly 
gibbed, by power 
operating through 
worm gear and 
rack. The column 
is 31 inches wide on 
the face, and is fitted 
with a heavy saddle 
40 inches 
which carries the 
spindle. The saddle 
has a vertical trav- 
erse on the column 
of 6 feet, and is 
raised and lowered 


shown 


requirements. The 


square, 


by a large screw, 
operated by power. 
It is balanced by a 
counterweight hung — 
in the column. ———S 
The boring and 
milling spindle is 
hammered steel, 4$ inches in diameter. It 
slides in a heavy revolving sleeve, and has a 
traverse of 4 feet. It revolves in either direc 
tion, right or left hand, reversing by a lever 
conveniently located, and has eight power 
feeds, 
revolution of spindle. 
hand feed and quick return.- 
feeds are six in number, 


ranging from 3'5 
It is also provided with 
The milling 
ranging from ;'5 to 
*; of an inch per revolution of spindle. 
These feeds are applied only to the column 
and saddle, and are by power only. Any of 
these feeds for the quick motion may be 
utilized to set a drill, 
milling cutter to work anywhere on the 
surface reached by the machine. At one 
end of the bed is placed the driving gear, 
milling feed and quick traversing mechan 
ism for the column and saddle, The quick 
power traverse of the column has a speed of 
5 feet per minute. 

The driving cone has six steps for a 4-inch 


to 4 of an inch per 


boring bar, tap or 





belt, and is strongly back-geared, 
twelve changes of speed, which range from 2 
to 200 revolutions per minute, and give 
ample power for boring up to 24 inches 

A platen is placed in front of the 
convenient to the spindle, for the 
operator to stand on, and all movements 
of the spindle, saddle and column, may be 
started, stopped, or reversed by levers con- 
veniently arranged on and traveling with the 
column, 


giving 


diameter. 
column, 


within easy reach of the operator 
while he watches the work. 
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HORIZONTAL 


Similar machines have for a long time 
been held in the highest esteem in English 
shops, and are gradually coming into favor 
in this country. Wherever they have been 
installed they have proved to be a very 
profitable investment. The saving effected 
in the cost of handling alone is found to pay 
a handsome interest on the cost, to say 
nothing of the accuracy and ease of work 
performed. 

The builders are the Niles Tool Works, 
Hamilton, Ohio. 

a 

An enterprising firm of this city, Watson 
& Stillman, finding that some of their 
machinists working near the large double 
Forty third 
uhcir shop were constantly 
if not the 
canvas vestibule, 


doors on the street side of 
catching colds, 
invested $15 in a 
which gives great satis- 


grippe, have 


faction. Four heavy canvas curtains, hung 


on iron rods, and operated by small ropes, 


For Sale Everywhere by Newsdealers, 
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after the manner of awnings, are arranged 
when dropped down, to enclose a 
space about ten or twelve feet square, just 
inside the big folding doors. Then, when 
a heavy piece of machinery is to be loaded 
or unloaded, these doors can be open with- 


So as, 


out every machinist employed on tools located 
in that part of the shop being exposed toa 
fierce draught of cold air or young tornado 
of wind. 

Hooks and eyes make the four curtains 
substantially close with a moment’s work, ot 
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BortNG, DRILLING AND MILLING MACHINE. 


the curtains 
not required for use, with very little trouble. 


can be tied up separately when 


Unlike a fixed or wooden enclosure, they 
practically occupy no room in the shop, 
while, if anybody or thing bumpsinto them, 
there is no harm done. 

+ ib « 

Jersey City—right across the river from 
New York—does not seem to profit by the 
experience of the latter city in regard to elec 
tric wires. While New York has found 
necessary to the safety of its inhabitants to 
relegate the electric wires to a position under- 
ground, Jersey City goes right on dispensing 
franchises to new corporations to string them 
overhead, all of which shows how little 
cities as well as individuals learn by the 
experience of others. 

ee 

The total number of personal accidents 
which occurred on the Belgium State rail 
ways in 1888 was 745, against 559 in 1887, 













Anni. 
| SINGLE COPIES 5 CENTS. 


J se. 


H5O per 


ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLASS MATTER. 


Of the 745 accidents, 118 proved fatal. On 
the other railways the personal accidents 
numbered 107, of, which 34 resulted in 
death. The total fength of the State rail- 
Ways is 6,338,006 meters, and of the other 
railways 2,151,501 meters. 
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Temperature and Chimney Draught. 


By Wintiiam Kenv. 


One set of men claim that the draught 
power of a chimney is a maximum ata tem 
perature of about 600° F. Another set claim 
that the 600° limit is a fallacy (forexample, 
Mr. W. E. Crane, in the AmMeERIcAN MA 
cHintst, of Jan, 28, 1890), and that the 
draught power is greater at a temperature 
higher than 600° F, 

The tirst claim is based on a_ theoretical 
calculation (see Rankine’s Steam Engine and 
Prime Movers, page 289), Rankine says, 
‘*the best chimney draught takes place when 
the absolute temperature [that is, the ther- 
F.] of the gas 
in the chimney is to that of the external air 


mometer reading plus 461.2 
25 to 12; 
ple showing that for an external temperature 
of 50° F., the temperature within the chim- 
ney to give the best draught is 603.8° F, 


and gives a numerical exam- 


as 


The second claim is based on observations 
Which show that, with some chimneys and 
greater amount of coal can be 
burned on the grate 
of the boiler when 
the temperature — is 
much higher — than 
600° than when it is 
600°, 

. 

At first sight there 
appears to be an irre- 


some boil rs, a 


concilable difference 
between theory and 
but I think 
it can be shown that 
the apparent differ 
ence may be recon- 
ciled. 


Rankine is the en- 


practice, 


gineering — svudent’s 


terror, The profes- 
sors hold him up to 
our admiration, and 
swear by him, but 
the student, strug 
gling with his con 
cise, rigid and exact 
mathematical demonstrations, is apt to dis- 
cover fallacies in his reasoning, and to 
suspect that he may be wrong. But, after 
finally mastering the subject, as Rankine 
mastered it, the student becomes as great an 
admirer as the professor is, and therefore 
holds as a dogma in his engineering creed, 
* Rankine hard to understand, but when 
you understand him, he is alieays right.” 

Approaching the difficult study of chem- 
ical draught with this belief in Rankine, yet 
by no means disputing the observed facts 
given by Mr. Crane, let us see where the 
trouble lies. 

What is meant by the draught power of a 
chimney ? 

Rankine uses the following words. ‘ The 
most effective draught, that is, the max 
imum «wcight of hot gas discharged per 
second.” Ife then means by draught power 
of a chimney, its capacity for discharging 


gas, and he measures the gas by weight, be 
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cause weight is constant, while volume or 
cubic measure of gas varies with its temper- 
ature, 

Mr. Crane says: ‘‘The amount of coal 
burned per square foot of grate [under the 
boilers], when the melting furnaces were not 
running, was about 15 pounds. When the 
melting furnaces were running [by which 
the chimney was heated to a very high tem 
perature] the amount that could be burned 
was over 25 pounds.” That means that, when 
the chimney was very hot, it exerted a pull 
on the boiler furnace, that is, produced such 
a partial vacuum in the boiler furnace that 
enough air rushed through the grate bars, 
and through the coal above them, to cause 
25 pounds per square foot per hour to be 
burned, while, when the chimney was only 
moderately hot, say 600°, the pull was suffi 
cient only to cause 15 pounds to be burned 
per square foot ef grate per hour. 

Mr. Crane then means by draught power, 
the amount of pull, reduction of pressure 
or partial vacuum produced in the boiler 
furnace. One way of indicating this ‘‘ pull,” 
is by noting the amount of coal burned per 
square foot of grate. A way of measuring 
it directly is bya draught gauge, a YU shaped 
glass tube, with a little water in it, one leg 
connected by a pipe to the inside of the fur 
nace, and the other to the external atmosphere, 
noting the difference in level, in tenths of an 
inch, in the water in the two legs of the tube. 

To repeat, Rankine means by draught 
power of a chimney, its capacity to discharge 
gas. Mr. Crane means the strength of its 
pull on the furnace. 

30th definitions are in common use. We 
cannot say either is wrong. It is only an 
instance of the defect of the English lan 
guage, which allows ene term to be used in 
two different senses (for a similar instance 
see the word ‘‘ force” as used by Prof. Wood, 
and by Pedro, in the same issue of the AMER 
ICAN Macutnist, Jan, 28, 1890.) 

A chimney ‘‘ draws,” because the external 
air is heavier than the hot gas in the chim 
ney. The hotter the gas in the chimney the 
lighter it is, the greater is the difference be 
tween the weight of a column of it and the 
weight of a similar column of cold air out 
side, the greater is the “force” or ‘ push,” 
which is the difference between the weight 
of the cold air and the weight of the hot gas, 
the greater is the velocity of the hot gas in 
the chimney, and the greater is the draught 
power (using Mr. Crane’s definition) as shown 
by a draught gauge. 

Rankine’s formula for velocity of chimney 
current (page 286) shows that the veloc 
ity increases as the temperature of the hot 
gas increases. 

Suppose we have a chimney designed for 
500 horse-power of boilers, and have attached 
to it only one 100 horse-power boiler. Sup- 
pose the heating surface of the boiler, aad 
the amount of coal burned under it, have such 
relations to each other that the gases of com 
bustion escape into the chimney at a little over 
600° F., and that, under these conditions, 
15 pounds of coal are burned per square foot 
of grate. The amount of coal which can be 
burned on the grate is limited by the amount 
of air which is pulled through the grate and 
through the bed of coal. The amount of air 
which can be pulled through the coal is 
limited by several different conditions, such 
as area of opening of ash-pit door, area be 
tween grate bars, air passage or intersections 
between the particles of coal, depth of the 
bed of coal, area of passages for the gas 
through flues or tubes, number of bends or 
turns in these passages, area of damper open 
ing, and finally by the difference in pressure 
between the outside atmosphere and the gas 
in the chimney. The area and height of the 
chimney in this case do not limit the amount 
of coal that can be burned, for we have as 
sumed the chimney to be large enough for 
tive times the number of boilers that are at 
tached to it. 

The last of the limits above mentioned is 
the difference of pressure inside and outside 
of the chimney, and this, as we have seen, de 
pends upon the temperature of the gases in 
the chimney. If we can increase this tem 
perature, we will make lighter the column of 


gas in the chimney, the chimney will draw or 
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pull harder, and if the other conditions, such 
as area of tubes, depth of coal, area of grate 
bar openings, etc., remain the same, more 
coal will be burned on the grate. 

In ordinary boiler practice it is difficult to 
change the one condition of the temperature 
of the gas in the chimney, without changing 
some other condition; but Mr. Crane’s exam- 
ple, shows how it may sometimes be done. 
In his case, having a chimney larger than is 
required for the boilers, he attaches to it a 


very high temperature. The chimney hav- 
ing plenty of area for the extra quantity of 
gas delivered by the melting furnace, the in- 
crease of temperature makes the column of 
gas lighter, the chimney draws harder on the 
boiler, and more coal is burned under it. 

In our supposed case, let four other boilers 
be attached to one chimney, each one dis- 
charging gas into it at the same temperature, 
a little over 600° F. 
the chimney, as shown by thedraught gauge, 


The drawing power of 





melting furnace, which discharges gas of a 
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gas than the same chimney full at a lowe! 
temperature. To burn a pound of coal, we 
need about twenty-four pounds of air. The 
| gases of combustion will weigh twenty-five 
pounds. The space they occupy will be 
greater, the higher their temperature, and if 
they moved at the same velocity, they would 
need a larger chimney to discharge them. 
But they move faster when their temperature 
is increased. 

So we have two conditions in opposition to 
each other. If- we increase the temperature 
of the gasesin our 500 horse-power chimney, 
we cause them to travel faster; but as we in- 
crease the temperature we also expand their 
bulk, and thus give the chimney a greater 
volume to discharge. If the increase in 
velocity were exactly the same as the increase 
in bulk, the chimney would discharge the 
same weight of gas at any temperature, but 
the expansion of the bulk, and the increase 
of the velocity, do not follow the same law. 
By the mathematical treatment given by 

Rankine, it is shown that the 
product of bulk and velocity is 
a maximum when the temper- 
ature is a little over 600° F. 
Below 600° F., an increase of 
temperature causes an increase 
of velocity at a greater rate than 
the increase of bulk, so that, 
the higher the temperature, the 
greater the weight of gases dis- 
: charged; but above that tem- 
perature the gases expand faster 
than they increase in velocity, 
and therefore the higher the 
temperature above 600° F., the 
less the quantity of gas will be 
discharged. So that if our 500 
horse-power chimney is to do 
the utmost work of which it is 
capable—that is, cause the burn- 
ing of the largest quantity of 
coal under a battery of 5 or 6 
hundred horse-power boilers— 
it will do the most work when 
the temperature of the gases is 
about 600° F. In this case the 
chimney itself is the limiting 
element, and the area of dam- 


0 


a 





remains the same, but we have now intro 
duced another limit to the amount of coel 
which can be burned, namely, the area of the 
chimney itself. The tive boilers using a cer- 
tain amount of coal discharge a quantity of 
gas, Which, with a given velocity of travel, 
requires a certain area of chimney to dis 
charge it. The velocity being limited by the 
temperature, and by the height of the chim 
ney, a chimney of a given area will discharge 
a certain quantity, but no more. The chim 
ney itself now being the limit to the quantity 
of coal which can be burned, we now reach 
the question treated of by Rankine, at what 
temperature of the gases inside will the 
chimney discharge the greatest quantity of 
gas ? 

As already seen, the higher the temper 
ature, the greater the velocity of the gas, but 
we now have a pew element to consider—the 
change of volume of the chimney gas wich its 
change of temperature, As the temperature 
increases, the gas gets lighter. A pound of 


it occupies a greater space. A chimney full 





of gas at a high temperature contains less 





al 
Fig. 3 


WEIGHT OF SOLIDs. 


pers, flues, grate bars, etc., are supposed 
to be ample. But if the limit is in the 
boilers, and not in the chimney, the chim- 
ney being abundantly large, then the more 
coal will be burned under the limited 
boilers, the higher the temperature of the 
chimney gases. 

Rankine’s mathematical treatment of the 
subject has been attacked, but it has not been 
overthrown. It is entirely correct, when the 
chimney,itself is under consideration, but it 
has been misunderstood by writers who have 
not made the clear distinction between the two 
common meanings of the words ‘‘ draught 
power,” which has been given above. 

- --: 


Weight of Solids. 


Problems relating to the computation of 
the weight of bodies similar in form to those 
shown in our illustrations can be easily 
solved, although at first sight their solution 
may appear to be difficult. Let it be re 
quired to find the weight of a solid similar 
in form to that shown in Fig, 1. 
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Our first step will be te find its solidity or 
its volume in square inches, and, when this 
has been found, we simply multiply the 
volume by the weight of one square inch of 
the material; the product will be the weight 
of the solid. In fact, this is the general 
mode of procedure in finding the weight of 
any solid, no matter what its shape may be. 
But our aim is to find the weight of the 
particular class of solids here shown, hence 
we will first confine’ our attention to method 
of finding these volumes. 

Let Fig. 2 represent a half section of the 
solid, or that plane figure which, in revolv 
ing round. the line a} as an axis, would re 
quire aspace equal and similar tothe given 
solid, or, as it is commonly expressed, would 
generate the solid. Hence we say that Fig. 
l represents a solid of revolution. The vol 
ume of any solid of revolution, however 
complex or irregular its outline may be, can 
be found by the following very simple 
method: 

Find the center of gravity 2 of the half 
section (Fig. 2), and multiply the path or 
circumference which it describes during one 
revolution of the plane around the axis ad 
by the area in square inches of the half sec- 
tion; the product will be the volume re- 
quired. The circumference which the center 
of gravity will describe is found by mullti- 
plying the well-known constant 3.1416 by 
twice the distance of the center of gravity x 
from the axis a 0d. 

Here the questions may arise, How can we 
find thecenter of gravity of the half section? 
And how can we find the area of the same 
section? 

The center of gravity can be found by 
the following method: Cut the half section 
abed out of some substance of uniform 
thickness—stiff drawing paper will answer 
the purpose—and suspend it by means of a 
fine thread o / from any point / in its sur- 
face, as shown in Fig. 3; when the paper 
figure is at rest, draw from / a vertical line 
k: 7, that is to say, a line having the same di- 
rection as the thread o /. Ina similar way 
suspend the paper figure from any other 
point, # for instance, and from this point 
draw the vertical line i n, intersecting the 
line K7 in the point x, which will be the 
center of gravity of the surface a be d. 

To find the area of the half section a 4 ¢ d, 
divide the line a } into any number of equal 
parts, and through the points of division g, 
h, ete., draw lines perpendicular to a 3, 
terminating in the curve cd. Then to one- 
half of the lengths of the outer lines ae and 
6d, add the lengths of lines or ordinates 
G92, Why, t%y,j jg, and muhiply the sum 
by the length a g org /, or, in other words, 
multiply by the distance between any two 
successive ordinates; the product will be the 
area. Orin symbols we have (4? + P, + 
PP, -+- Po + P, -- 4P,) * & = area, in 
which P,, P,, Ps, ete.,. are respectively the 
lengths of the lines a ¢, 9 7.,/ hg, ete., and 
S the distance between any two successive 
ordinates. To illustrate, let a} be 2 feet 84 
inches long, P = 6, P, = 6}, P, = 9, P, = 
124, P, 12 and P 74 inches. Under 
these conditions the distance between any 
two successive ordinates will be 

2' 84 


= 64 inches. 
5 


Hence we have 
6 ce a 7.5 
( + 65 + 9+ 195 4104 2 ) x 


6.5 = 803.875 square inches for the area of 
Fig. 2. This will give us only an approxi 
mate result, but the greater the number of 
parts into which the line a / is divided, the 
more correct will be the result, and can be 
made sufliciently close for practical pur 
poses. Of course there are otLer methods for 
finding this area, but the one here given is 
well adapted for tinding the area of this par- 
ticular section. 

Suppose now we have found by measure- 
ment that the distance from the center of grav 
ity to the line a + is 3} inches, the circumfer 
ence which it will describe in moving around 
ab asan axis will be 

3.1416 « 2 & 3.25 = 20.42 inches. 

Multiplying this circumference by the area 
of Fig. 2, we have 20.42 x 303.875 
6,205.12 cubic inches, which is the volume 
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of the solid of revolution shown in Fig. 1. 
We now multiply this volume by the weight 
of the material per cubic inch. If, for in. 
stance, our solid is made of cast-iron, and 
assuming that one cubic inch weighs .26 of 
a pound, then the weight of the solid will 
be 6,205.12 x .26 = 1,613.33 + ponnds. 

A cupola bell, such as is shown in Fig. 4, 
is also a solid of revolution, hence its weight 
can be found ina similar way; but in cases 
of this kind a more approximate method, 
involving less labor, will often answer all 
practical purposes. For instance, here we 
should prolong the outer and inner sides of 
the bell to meet in the points ) and e respect 
ively, then find the volume of the outer cone 
abc, also that of the inner cone de, and 
subtract the volume of the latter from that 
of the former; the remainder will give us 
the required volume of the bell, with the 
exception of the extra thickness of the bot- 
tom, for which an allowance must be made. 
For instance, the altitude of the outer cone 
is 4 feet 6 inches, and the base 6 feet 9 inches 
diameter. To find the volume of this cone 
we apply the well-known rule, namely, the 
volume of a cone is equal to one-third the 
product of its base and altitude. The area 
of the base is 5,153 square inches, hence its 
volume is 

ai 3. = = 92,754 cubic inches. 

The altitude of the inner cone 
inches, and the area of its base 
square inches, hence its volume is 

4,656.6 x 50.5 
3 
Subtracuing this volume from the former one, 
we have 
92,754 — 78,3861 = 14,367.9 cubic inches. 
Assuming that one cubic inch of cast-iron 


is 4 feet 24 
is 4,656.6 


— 78,.386.1. 


weighs .26 of a pound, we have 
14,367.9 & .26 = 3,735.6 pounds. 
Adding about 70 pounds for the extra thick- 
ness at the bottom, we have 3,805 pounds 
for the bell. The weight of this extra thick- 
ness can be found by multiplying its cross 
sectional area by the circumference which its 
center of gravity will describe. 
——- me 
Force in the Steam Engine and its 
Relation to Smooth Running. 
TorRREY. 


By PROFESSOR JOSEPH 


SEVENTEENTH PAPER. 


In the last paper the general method was 
given of securing a nearly perfect balance in 
the horizontal direction (in case of a hori- 
zontal engine). In that, as well as in all 
other cases to be described, the mistake must 
not be made of confusing Jalancing effect 
with weight. For instance, in order to bal 
ance anengine in the horizontal direction, 
we say the counterweight 
effect the disturbing effect of all the recipro 
cating parts; but it does not necessarily fol- 
low that the weight of the counterbalance 
must just equal that of the reciprocating 


must equal 7 


parts. It may in some cases, but it depends 
on the shape of the counterweight mostly. 
The method of determining the weight of 
metal to be cast on as counterbalance will be 
given later, and is alluded to here to avoid 
misunderstanding. 

We will now consider the case where bal- 
ance in the vertical direction is sought. In 
this case the disturbing elements are first the 
crank and pin, and, second, the 
aud some more of the connecting 


large end 
The 
» portion of 


rod. 
best way will be to first find the 
the connecting rod which is centrifugal in 
effect, as described in a former paper, then 
find the disturbing effect (at the radius of the 
with the 
These are, of course, to be 


crank) produced by this weight 
crank and pin. 
considered as simply exerting their centrif 
ugal force up or down atthe top and bottom 
quarter respectively. Knowing the amount 
of this centrifugal disturbance, it is only 
necessary to introduce a counterweight which 
will exert an equal force in the opposite di- 
rection. The exactness of balance obtainable 
here will depend on the care taken in ascer- 
taining the amount of disturbing force. It 
is an easy matter to get it exact enough for 


| particular method of proceeuing will be 
| given later. Just now we are getting at the 
principle. 


Notice next that the counterweight we 
|have proportioned to balance simply the 


| 


crank, crank-pin, and centrifugally acting 
part of the connecting rod, has also partially 
of the 
other parts, and if we begin adding to our 
First, 
we shall begin to overbalance vertically; 
that is, there will be unbalanced vertical force, 
due to the counterweight generating more 
see 


balanced the reciprecating motion 


counterweight we shall do two things. 


centrifugal force than crank, pin, etc. 
ond, we shall gradually balance more and 
more of the horizontal vibration as the effect 
of our counterweight builds up. So the ver 
tical will increase and the hori 
zontal decrease. Any one who has followed 


disturbance 
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Let us pow just double our counterweight. | to the driving pulleys. 


The effect will be seen by drawing another 


horizontal line above vx y’, making 2 2” 
= Aw. Now ev 2’ represents overbalance 


underbal- 
Now if we 
wish to find the necessary counterweight to 
make the vertical overbalance and horizontal 


in the vertical direction, and 2x’ C 
ance in the horizontal direction. 








what has been said up to this point will easily 
see that there must come a point where the 
lack 
In some 


vertical overbalance and the horizontal 
of balance are very nearly equal. 
cases, as we shall see, this is the proper coun- 
terweight, as it effects acompromise becween 
excessive horizontal and vertical vibration or 
strain. 

This matter can be studied very satisfac- 
torily by a diagram. In Fig. 1 let A B equal 
the length of stroke; then on this as neutral 
line construct the inertia curve ¢ @ for the en- 
Let 
with no balance attempted at all,and see 


gine under consideration, us now start 
what is the state of things 

In the first place, the diagram shows clearly 
that the disturbance at 
simply due to inertia. 
cal balance is, find the amount of disturbance 
due to the crank-pin, and part of the rod in 
pounds, and lay it off by scale below A B on 


ends of the stroke are 
To see how the verti- 


since this force is 


cc’. Then, disturbing 
constant throughout the stroke, we draw a 


horizontal line « y, and the distance A x by 
scale gives the amount of vertical disturbance. 
Now suppose a counterweight) be propor- 
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FORCE IN THE STEAM 





ENGINE. 


underbalance equal, we have only to find the 
middle point of the line 2’ C, and draw at 
this point a horizontal line 
Then measuring A} by scale gives the cen- 
trifugal force in pounds which our counter- 
weight must exert in order to equalize the 
horizontal and vertical effect. Knowing the 
centrifugal force required, the weight which, 
acting at the radius of the crank, would gen 
erate it, is easily found by the formula 
W 
.000841 R n* 
= weight required. 


b b' as shown. 


where W 


F’ = centrifugal force in pounds. 
R = radius of crank in feet. 
n = revolutions per minute. 


Whether this is the actual counterweight 
to be used depends on the shape in which it 
is to be cast; and, now that we have gone 
over the priveiples, we will consider the act- 
ual application of counterbalance to engines. 

In order to have the best theoretical effect, 
the counterweight ought to be directly in 
the line of centers; that is, a straight line 
passing through the center of the cylinder 
ought to pass through the center of the coun- 





tioned which will just balance this vertical 
the result be seen 
B equal to A wv, and 
parallel to AB. 


that the vertical forces are exactly balanced, 


disturbance, and ean by 
laying off A xv’ above A 
drawing 2’ y Now we see 


as shown by the equal amounts above and 


below A B, but it also appears that this 
slight counterweight has also neutralized 
part of the horizontal inertia force Ac, and 


xv ec represents the amount remaining unbal 





In this case, also, the 


all practical purposes, 





anced horizontally. 








TEN-INCH | 


JATHE., 


ends 


the 


at of the stroke. Of 
course that is impossible, and in practice we 
are obliged to apply the counterweight in 
one of four ways. 1. By casting it onasa 
part the crank, This is done only in 
small engines to any extent. 2. By employ- 
ing adisk crank, and casting the counter- 
weight on the disk. 38. In center crank en- 
gines, by using a double crank disk and di- 
viding the counterweight between the two 
disks; and 4. By applying the counterweight 


terweight 


of 





3 


This last method is 
used in case of locomotives, on small engines 
to some extent, and on large low-speed en 
gines for the sake of a standing balance, 


mostly. The first three methods will be the 
only ones we shall consider. 
When the counterbalance is cast on the 


crank it is usually asa fan-shaped extension, 
To find the weight of 
the amount of bal 
ancing to be attempted having been decided 
on, tind the centrifugal force which must 
be developed (according to the methods pre 
viously explained), and by means of the 
formula just givea find the weight which 


as shown in Fig. 2. 
such a counterbalance, 


would be required at the radius of the crank. 
Then cut out from thin board or sheet metal 
a templet full size of your counterbalance 
bed. Find its center of gravity by bal 
ancing itona fine point, and measure the 


a 


distance of this center of gravity from the 
center of the shaft. If the center of gravity 
is vearer the center of the shaft than the cen 
ter of the crank-pin is, the counterbalauce 
will have to be heavier than it would if it 
were at the radius of the crank; but if 0 e is 
greater than o e’ then the counterweight will 
have to be lighter and just in proportion as it 
is farther away. The reason for this is sim- 
ply that the centrifugal force increases as the 
radius. 

Having measured the distance from the 
center of the shaft to the center of gravity of 
the templet, find the actual weight of metal 
needed by the proportion 


O ¢ Ge it = 


whence x 


That is, multiply the weight which would 
be needed at the radius of the crank by the 
distance from center of shaft 
gravity of templet. Divide by the radius of 
the crank, and the result will be the weight 
of the counterbalance in pounds. The next 
thing is to find the thickness of the counter 
First we find what its volume will 
be in cubic inches, as follows : 
of cast-iron weighs about 0.26 pounds. Hence, 
dividing the weight by 0.26 gives the volume 
in cubic inches. Then find the area of your 
templet, which can done accurately 
enough by dividing it and measuring the di 
Divide the volume of the counter 
weight by the area of the templet in inches, 
and the result will be 
counterweight. 


to center of 


weight. 
A cubie inch 


be 
visions. 


the thickness of the 
If the thickness is too great, 
change the shape of your templet so as to in 
crease the area a little. 
trials will give a satisfactory shape. Another 


Generally one or two 
good way to get at the area of your templet, 
is to saw off a square or oblong piece of 
board, find its it. Then 
mark out your templet on it, saw it out, and 


area, and weigh 
weigh it; then say weight board : area board :: 
weight templet : area templet; or multiply 
area of board by weight of templet. Divide 
product by weight of board, and result will 
be area of templet. The method just given 
applies in case of a counterbalance which is 
cast on acrank disk single or double (see 
Fig. 3), and the same calculations and meas 
urements In 
crank disk, figure the whole counterweight, 


and then divide the thickness found by 2. 


are made. case of a double 


This will give the thickness to cast on each 
of the two disks. 
We will 


as to how much balancing is necessary, and 


next consider how we can decide 


afterwards return to this part of our subject, 
and the necessary counterweights for engines 
enough to make at least the mechanical part 


clear. 
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Ten-inch Lathe. 
This lathe is one recently brought out by 
the Sebastian-May Co., Cincinnati, Ohio. 
The sizes of cone pulleys are 24, 4, and 54 
The front 
bearing of spindle is 1,5; inch in diameter, 


inches diameter for 14 inch belt. 


and 2} inches long; there is a half-inch hole 
through the spindle. Threads are cut by re 
The car- 
The fly 
wheel of the foot motion weighs 85 pounds 


versing a gear in the head-stock,. 
riage is gibbed front and back. 


and is so balanced that it will not stop on the 


center, When required the lathe is furnished 





with countershaft to drive by power. 
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Brake Tests of Small Motors. 


By W. H. Booru. 

The testing of a small motor by means of 
a brake, so as to determine its brake horse- 
power as distinguished from the 
registered by an indicator, is not a difficult 
matter. 

The appliances necessary are a piece of 
belting to four inches in width, a 
smooth-faced fly-wheel on the crankshaft, 
and ascale pan or collection of weights. The 
leather belt requires to be free from sticki- 
ness, and in that well-known dry condition 
which makes it fairly easy to slip. The 
brake is arranged as shown in Fig. 1, the 
rim of the brake-wheel extending a litule on 

ach side of the belt. The belt has riveted 
across it, at intervals, light brass clips which 
serve to prevent the belt from slipping over 
the side of the rim; one end of the belt is 
brought, as shown, under the wheel, and at- 
tached to the floor; the other end carries a 
scale pan or a bex for weights. When the 
motor to be tested revolves at its proper 
speed, weights are added at W until the 
safety rope ¢ becomes slack. The motor is 
then doing work which is measured by the 
product of the weight into the cireumferen- 
tial speed of the wheel rim. This is the 
work done, but’ subject to a possible correc- 
tion due to the tension upon the end a of the 
belt. This tension needs subtracting from 
the weight Win order to get the true value 
of the pull on the wheel rim. 

It may be measured, of course, by a spring 
balance, but it is well, if possible, to elimi- 
nate this end pull entirely. To do this when 
itis present requires that the belt be scraped 
on its surface of contact. Scraping the 
leather increases its grip upon the wheel, and 
the piece of rope at a will thus be brought 
slack, and the weight Wmay be added to 


power 


three 


the amount of the eliminated pull. When 
by simply weighing W the exact brake 
horse-power may be found exactly as 


eS a 
33,000 
the velocity of rotation of rim in feet per 
minute. A 3-inch leather belt will test 
about 3 horse-power on a 6-foot pulley at 80 
to 100 revolutions. If the belt has too power- 
ful a grip,a little powdered chalk will re- 
duce it; but to increase the grip no grease or 
composition must be used, or the action will 

be irregular and unsatisfactory. 

As an example, suppose a gas engine with 
two fly-wheels of 5 feet circumference at 80 
revolutions per minute, weights of 70 and 60 
pounds, are found necessary to effect a 
balance. 

Then the horse-power becomes 
(70 + 60) x (5 & % x 80) + 33,000= brake 

horse-power. 

Working out we have 

130 « 80 x 15.7 = 163,280, 
and 168,280 + 33,000 = very nearly 5 horse 
power. 


when W is in pounds, and V is 


A common rope may be used in the same 
way, but for small powers the belt is easier 
of application, and seems to afford better 
facilities for entirely eliminating the counter 
pull. It is far more accurate to do this than 
to rely on the subtraction of an amount of 
pull as read off on a spring balance, and the 
increase of grip of abelt brought about by 
scraping its contact surface effectually 
secures the desired end. 

The warmth generated by the absorption 
of 3 horse-power by one belt is only very 
slight, and is easily kept so by the radiation 
from the wheel rim. It will be interesting 
to calculate the rise in temperature of a 
wheel rim in one minute due to the absorp- 
tion of 8 horse-power. Take the in 
point. A wheel 4 inches on the face, 5 
inches dep.h of rim, and a circumference of 
say 5 yards. The weight of such a rim will 
be 200 pounds per yard, or a total of 1,000 
pounds. 

Three horse-power = 


“ase 


99,000 foot-pounds 
per minute, 
One unit of heat is 


nm... 99000 
Thus ns 
tin 


edd) } 


772 foot-pounds, 


128 units of heat per min 


ute to be absorbed. This is equivalent to 


raising the temperature of 128 pounds of 


water through 1 degree. Iron 
is stated to have a specific heat 
of .12. (Some give to cast-iron 
a specific heat of .24.) Then 
128° + .12 = 1,066, and this 
shows that the heat generated 
sufficient raise 1,066 
pounds of ironthrough one 
degree. This is so nearly the 
weight of the rim that we can 
say at once it will only re 
quire to cool through one de- 





is to 














SS . . 
gree per minute in order to 
dissipate all the heat formed. 
Vig. 2 A convenient brake is form- 


ed by using a pair of ropes, 


ny 








Floor 4 





Vig. 1 


3RAKE TESTS. 


kept an even distance apart by means of 
cross-pieces of wood, the whole not unlike 
a rope ladder, if hung out straight, with 
Where the power of the 
for the wheel rim 
dissipate the heat generated, the wheel rim 
has been converted into a water channel, as 
shown in section in Fig. 2. The water re- 
mains in the channel by virtue of the centrif- 
ugal action of rotation, and evaporating by 
the absorption of heat from the rim; this is 
kept down toa safe temperature, use being 
here made of the enormous absorption of 
heat which takes place in the conversion of 
water tovapor. A brake of this nature was 
used recently in the small motor tests made 
by the Society of Arts at South Kensington 
in the year 1888, and it was found thorough- 
ly satisfactory. With a thin, wide fly-wheel 
rim it is clear that the temperature can never 
much exceed that of boiling water. 

The advamage ofa direct weight brake, as 
compared with alever brake, comes iv, of 
course, in the avoidance of the causes of error 
introduced by a lever with its pivot friction, 
if any, and want of perfect horizontality of 
lever arm as measured. With the strap or 
rope brake the only measurements need be 
the wheel diameter, and the weight hung 
upon the strap. A comparison of the ease 
with which a ftly-wheel can be cooled off 
when absorbing, as heat, all une useful work 
of a steam engine, with the heat of the boiler 
furnace, which would soon make the same 
fly-wheel red hot, is enough to convince one 
of the exceedingly small proportion of the 
fuel utilized by an engine. The difference 
presents itself so obviously on the one hand 
—a hot boiler pouring out steam at one pipe 
and smoke at another; on the other hand, a 
fly-wheel gently throwing off a small amount 


wooden staves. 


motor is too great to 


of steam, or even scarcely too warm to 
handle. 
The conversion of heat into work is still 


only in its infancy. There must be some 
more direct and simple way to go about it. 
5 alae - ~ 


A Jig That Centers its Work. 


Any one who has had much to co with jigs 
knows the difficulty often met with on account 
of in size of this 
trouble being especially annoying where 
some part, or perhaps all the outer surfaces are 
left unfinished. Where two or more castings 
of similar shape are placed together to form 
the completed machine, all the variation in 
size is thrown over on one side, where the 
jigs are constructed in the ordinary manner, 
because there are usually some fixed points 
in the jig, against which all the castings come 
when drilled, so that, when placed together, 
they will, of course, match at these points, 
but will usually be very uneven at all other 
points, all the variations in the size of cast- 


variations castings, 


ings being thrown over on that side where 
the screws, clamps, or other fastenings are 





applied to them in the jig. To make all the 
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points of the jig separately adjustable is im- 
practicable, for well-understood reasons, and 
it thus often happens that castings have to be 
tooled off on one side to make them match 
evenly, when it would not be necessary if it 
were not for considerable variation in size, 
or if that variation could be evenly divided 
between the sides, instead of being thrown 
entirely over to one side. To accomplish 
this latter object, the jig shown by the ac- 
companying engravings was desigued by 
Mr. James Brady, manager of the Brady 
Mfg. Co., Brooklyn, N. Y., who has been 
granted a patent on its novel features. 

Mr. Brady manufactures, among other 
things, a check punch, the frame of which is 
of the share and dimensions shown by Fig. 
1. Two castings of similar shape are placed 
one on top of the other in the finished ma- 
chine, and, as the outer surfaces are japanned, 
it is only necessary to get them to match 
well, and no finishing is needed. It was 
found, however, that if the unavoidable 
variations in size of castings could not be 
equally divided between the sides, finishing 
would be necessary. 

Fig. 2 is a plan view of the jig for drilling 
this casting, its position in the jig being 
indicated by the dotted outline, while Fig. 3 
is an end view. 

The plate a, which is the frame of the jig, 
stands upon four legs ///' l' made of hard- 
ened steel, and which pass entirely through 
the plate, so as to form legs on both sides. 
The drawings show the jig turned over for 
putting work into it, the drilling being done 
from the other side. 






































The two legs /'/' also | 


Attached to the block ¢ by a stud is a hard- 
ened steel roller 7, this stud also passing 
through the ends of thelevers 4’ 6’, which 
|are slotted to allow of movement. These 
levers are pivoted at the points d d, and 
at their other extremities carry hardened 
steel rollers. These three rollers come into 
contact with the work as shown, and center 
it; any movement of the roller 7, causing a 
uniform movement of the two rollers 7 7’. 
A ltttle consideration will show that none of 
these rollers will come to rest when the 
casting is forced against them until all have 
a bearing, and that, when this occurs, the 
two rollers 7’ 7’, having a uniform motion, 
must be at equal distances from the center 
line, and the casting, therefore, centered at 
that end. 

In the dovetailed slot at the other end 
of the plate are fitted two sliding blocks c’ 
and c’. The screw s passes though c’, 
which is tapped to fit it, and has a bear- 
ing in the block c’, being held in this bear- 
ing by a pin, passing througha groove turned 
in the end of the screw. The block c’ car- 
ries a roller which comes in contact with 
the work, as shown, and to a stud in 
ce’ are attached the ends of the levers } b, 
which are slotted, to allow of motion. 
Neither of these blocks is fixed stationary 
in the slot; but by taking hold of the screw, 
it and the blocks can be moved freely back and 
forth when no casting isin the jig ; of course 
any movement of block c’” causing a lateral 
movement of the other extremities of the 





levers bb. 

The effect of turning the screw is simply 
to separate or to draw 
the two blocks together 
according to the direction 
of the turning, the block 
which moves being the one 
which happens to meet with 
least resistance. Supposing 
the casting to be placed in 
the jig, and the screw 
turned, the block ¢’ may be 
supposed to advance, push- 
ing the casting before it until 
it comes in contact with the 
rollers at the other end, 
which center it there, as 
already explained. As soon 
as this is accomplished the 
block ¢’ and its roller can 
advance no further, and con- 
sequently, by the continued 
motion of the screw, the 
block ec” is forced back, car- 
rying the ends of the levers 
6 } with it, until their other 
extremities are both in con- 
tact with casting, and, as 
these extremities must al- 
ways move together, keep- 
ing at equal distances from 
the center, the block ¢’’ con- 
tinues to move until both 
levers come to a_ bearing, 
and the casting is centered 
at that end also. 





Of course these movements 
may take place in any other 
order, depending upon 
which system of levers meets 
with most resistance ; but it 
is evident that the final po- 
sition must always be the 
same for a given casting, 
and that the center line of 
any casting, and of the jig, 
must always coincide, re- 
gardless of variations in size 
of castings, within ordinary 
practical limits. 





Having but one screw to 








operate, makes the jig very 














convenient for putting in 








Fig. 3 
SELF-CENTERING JIG. 


serve as studs, upon which the levers 4 4 are 
At each end of the plate there is a 
dovetailed groove, in which blocks of steel 
are fitted to slide freely back and forth. 


pivoted. 


and removing the work, and 
at the same time the con- 
struction is such, that the 
wear is not liable to disar- 


U 


range it. Several tests 
made by the writer, of 
castings which had been drilled, showed 


that they were brought by the movement 
of the screw to precisely the same position 
every time they were placed in the jig, 
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regardless of their position at the begin- 
ning. The usual clamp passes over the 
work to hold it down firmly to the plate, 
though that is not shown on the drawings, 
as it is not connected with the centering 
arrangement. 

It will, of course, be evident that a similar 
arrangement of levers and sliding blocks can 
be adapted to castings or forgings of almost 
any form, and in fact Mr. Brady employs 
the principle for a variety of jobs other than 
the one specified. 
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Halsey’s Portable Electrical Outfit for 
Driving Portable Drills. 


In our issue of January 31, 1889, we de- 
scribed and illustrated Halsey’s portable 


power drills. The illustrations in the 
current issue show another method of 
attaching the portable drill, and also 


one of the outfits for transmitting power 
to these drills. The value of this out- 
fit will be perceived when the principle of 
its construction is understood. The portable 
drills can be easily changed from one position 
to another, they are light, one for drilling 
holes up to 14’ diameter, weighs only 50 
pounds. Now, inorder to increase the use- 
fulness of these drills, it is necessary to have 
a device for transmitting the power to the 
drill which will enable the operator to dril] 
holes anywhere within a radius of 60 feet 
without changing the position of the driving 
device. But cases frequently occur, which, 
on account of the limited space, demand a 
very compact machine for transmitting the 
power. The device here illustrated was de- 
signed to meet all these requirements, for 
which we believe it to be admirably adapt- 
able. The device, as here illustrated, simply 
consists of two multiple sheaves ; guide pul- 
leys, for leading the rope in any desirable 
direction; the framework, and an electric 
motor of five horse-power, all mounted on a 
truck. The upper sheave is driven by the 
motor, the lower sheave has freedom to move 
up or down to accommodate the length of rope 
required for reaching the drill set anywhere 
within a radius of 60 feet. It will be readily 
seen that a hole can be drilled close to the 
driving device, and when it is necessary to 
drill a hole 60 feet away from it, the lower 
sheaves will move up only a little over 4 feet 
3 inches, provided that there are 14 sheaves 
on each axle. 

This driving device is well adapted for 
drilling holes in ship frames between decks; 
it is also equally well adapted for locomotive 
roundhouse work, as it can be quickly trans- 
ported and fixed in any part of the house. 
Another advantage is that it prevents an en- 
tanglement of the rope. 

The portable drill, capable of drilling holes 
14” in diameter, can drill six inches deep; it 
has a feed of one hundred and sixty turns to 
the inch, and has all the requirements of a 
stationary drilling press for manipulating 
quickly, namely, quick return of spindle and 
friction feed. The device is manufactured 
by Mr. James T. Halsey, Morristown, N. J., 
who makes a specialty of portable power 
drilling machines. Sales agents, J. J. 
McCabe, New York, and Pedrick & Ayer, 
Philadelphia. 
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The Proposed Bridge over the Hudson 
River. 


Congress has been asked to grant to the 
North River Bridge Company the right to 
span the Hudson. 

The proposed 
extend from Hoboken, N. J., to some con- 
venient point near Fourteenth street, New 
York City. The company agrees to build, 
maintam, equip and operate the bridge, 
proper approaches thereto, and terminals, 
appurtenances, and works connected there- 
with, and to lay tracks thereon for the con- 
nection of railroads, and to facilitate trans- 
portation. It is also stipulated that the 
bridge shall have not less than six railroad 
tracks, and shall be constructed with a 
single span over the entire river, between 
the established pier lines in either State. No 
pier or other obstructions are to be con- 
structed in the river between the pier lines. 


suspension bridge is to 


years, unless delayed by legal proceedings. 
The bridge is to be built subject to the 
approval of the Secretary of War, who is 
to be provided with maps showing existing 
piers, docks, etc., and a profile of the bottom 
of the river. The Secretary is to regulate 
the height of the bridge, and the details 
of its structure. The bridge, with its ap 
proaches and railroads, are to be a lawful 
structure, and a military and post road. 

The bridge is to have six tracks, and will 
be built strong enough for ten, so as to 
accommodate the thousand trains and sixty 
thousand passengers which pass in and out 
ot Jersey City every day. The plans have 
been prepared by Gustave Lindenthal, an 
eminent engineer of Pittsburgh, Pa. The 


dimensions of the bridge, as proposed at 
present, are as follows: Length of bridge, 
including anchorage, 6,500 feet; height of an- 
chorage, 210 feet ; weight of each anchorage, 
660,000 tons; length of each land span, 
1,500 feet; length of middle span, 2,850 
feet; size of towers at high-water mark, 
340x180 feet; height of towers from high- 
water mark, 500 feet ; height of towers from 
deepest foundation to top, 690 feet ; width of 
bridge, 86 feet; clear height above high-water, 
155 feet ; number of cables, 4; length of one 
cable, 6,100 feet; finished diameter of cable, 
48 inches ; number of railroad tracks, 6to 10; 
allowable speed of trains, 30 miles an hour; 
cost from anchorage to anchorage, exclusive 
of land damages, $16,000,000. 

The bridge will not carry teams, because 
of the great cost of building the necessary 
approaches. 





From the cable, arches will be suspended, 
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The bridge is to be completed in seven 








the platform built of steel, and arranged 
in two-stories for six tracks below, and 
four above. 

The grandeur of the proposed work can 
hardly be realized from a mere description. 
If the bridge is built it will probably forever 
mark this country as the foremost in the en- 
terprise and in the art of bridge building. 
When it is considered that from one tower to 
the other we can see a man only by the aid of 


|a powerful field glass, or that the single span 


would swing clear over Manhattan Island, in 
the neighborhood of Fulton street, a concep- 
tion of the space bridged over may be obtain- 
ed. Mr. Lindenthal, in a communication to 
us, States that this is the only way in which 
the river could be bridged, if the navigation 
interests are to be considered. If a pier were 
allowed in the river (which, 
however, is out of the question, 
in view of the opposition it 
would provoke, and in view of 
the impossibility of getting the 
consent of Congress for such a 
bridge), giving two spans of 
1,400 feet each instead of a 
single span, then such a bridge 
would cost more, as careful 
estimates on that score have 
shown. 

The great depth to rock 
would require such an enor- 
mously costly foundation for a 
middle pier, as to more than 
offset the saving in the shorter 
span. <A_ ten-track bridge is 
also much cheaper than ten 
single track, or five double 
track submarine tunnels. But 
the present tunnels should be 


OUTFIT FOR DRIVING PORTABLE DRILLS. 


finished by all means, to provide for the local 
travel, and as such they will be a great 
benefit and profitable, but they offer no solu- 
tion for the railroad problem, 
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More Truth than Poetry. 


Friend (to inventor)—Is it possible you 
have sold your interest in that patent for 
enly $25,000? 

Inventor—Don’t you worry. I’ve got an 
improvement on it, all ready to patent, that 
he’ll have to pay $50,000 to get.—Chicago 
Tribune. 

a 

Oris Brothers, who, it will be remembered, 
furnished two of the five elevators in the 
Tower Eiffel, have been obliged to sue M, 
Eiffel to recover a balance of $14,700, which 
they claim to be still due on the contract, 
M, Eiffel declining to pay this, on the ground 
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that the contract was not fulfilled, inasmuch 
as the elevators were not up and running 
when the Exposition opened its doors. Otis 
Brothers claim that the contract only re- 
quired them to deliver the elevators in work- 
ing condition, and that M. Eiffel was to put 
them up, all delay being due to himself. 

Otis Brothers have been liberally congrat- 
ulated on the securing of this contract, but 
when the difficulties and inconvenience at- 
tending the conducting of a suit in a foreign 
country are taken into account, there may 
not be so much cause for congratulation 
after all. The elevators were those which 
ran from the ground to the second platform 
of the tower, and were conceded to be the most 
difficult ones to construct. They were, how- 
ever, entirely successful and _ satisfactory, 
and earned a handsome profit on their cost. 
It is to be hoped that Otis Brothers will 
succeed in getting full pay for them. 

eS eee 

It is a peculiarity of western furniture 
manufacturers that establishments located at 
interior points thrive better than those in the 
larger cities. It is no exaggeration to say, 
for instance, that the Chicago factories are 
having hard sledding to keep out of bank- 
ruptey. Competition is ruinous, profits 
small, and expenses heavy. This obliges 
operators to skin prices of material, and the 
hardwood trade comes in for its share. But 
in such places as Grand Rapids and Rockford, 
the furniture trade goes along at an unin- 
terrupted pace, new factories are going up 
yearly, and the business thrives. The reason 
for the prosperity of the industry in the 
smaller places is said to be the comparative 
cheapness and reliability of Jabor. In 
Rockford the majority of factories are run 
on the co-operative plan, the co-operators be 
ing mostly Scandinavians. Last year mem 
bers of this nationality built six factories 
in Rockford. They are nearly all mechanics, 
and good ones, and work together for the 
common interest as one man, Surely the 
feasibility of co-operation is well illustrated 
in that city. — Northwestern Lumberman, 


— o-- 


LETTERS FROM PRACTICAL MEN. 


Force, 
Kditor American Machinist : 

In your issue of January 2d I was inter- 
ested in an article on Force, by ‘‘Pedro,”’ but 
take exception to some statements made by 
him. 

Being only a beginner in the study of 
theoretical mechanics, | am almost afraid to 
break a lance with him, but I am after 
information, and ‘‘ nothing venture, nothing 
have.” 

Ile says: ‘‘ Force is that which produces 
or tends to produce motion,” and ‘‘is meas- 
ured by the velocity which it generates in 
the unit of time”—in the unit of mass (1 
append the latter important factor). Here 
we are told that force may produce motion, 
and is part of and co-existent with the mo- 
tion, which is perfectly true; but we are not 
told that force is an effect, as ‘‘ Pedro” 
would have us infer. An effect is something 
produced, and the foregoing distinctly says 
that motion is produced, 

What we are told is that the force is 
measured by the velocity, ¢. ¢., amount of 
motion produced, produced in the unit of 
mass, in the unit of time. 

I cannot interpret the foregoing rules as 
saying that force isan effect. But, as ‘‘ Pe- 
dro” says, it is a confusing subject, and I 
may easily get astray, and, being astray, I 
will be thankful to any one who will put me 
aright. 

Furthermore, I do not see how he sub- 
divides forces into static and dynamic. 
Statics and dynamics are laws and sciences 
unto themselves, and treat more properly of 
conditions, 

“Statics treat of the conditions of the 
equilibrium of bodies under the action of 
forces,” and ‘‘dynamics treat of the motion 
of material bodies, and the laws of the forces 
which Allowing 
‘* Pedro’s”’ subdivision of force to be admis- 


govern their motion.’ 


sible and correct, the above distinctly says 
that static force applies only to bodies at 
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rest, and dynamic force to bodies in motion— 
just the reverse of ‘‘ Pedro’s ” statement. 
Avain, he states that “dynamic force is the 
amount of matter moved over a given dis- 
tance in one minute.” If force and matter 
are one and the same, that may be true; but 
the definition of force distinctly says the 
contrary, so that statement becomes an ab- 
Force is not the amount of matter 
moved, but it may by the 
amount of matter moved, taken in conjunc- 


surdity. 
be measured 
tion with the time. 

If Iam in error I hope some one will cor- 


rect me. LELAND. 


Grindstones vs. Emery Wheels, 
Editor Machinist : 

In your issue of January 9th I read with 
considerable an article by Prof. 
Sweet, in which the topic of tool-grinding re- 
It impressed 
me as somewhat surprising that Prof. Sweet 
should be found looking backward and re 
suscitating the ancient grindstone, instead of 
shaking the (grindstone) dust from his feet 
It does not become us, however, to 


A merican 
interest 


ceived a good deal of attention. 


forever. 
condemn hastily the positive position assumed 
by the writer of the article mentioned—a 
position presumably based upon wide experi- 
ence and a recent practical comparison of 
both systems of grinding. But, granting that 
this new theory is correct, it would be a sad 
commentary upon the mechanical judgment 
of the manufacturing public in general, to 
discover at this late day that all investments 
in emery wheels are but foolishness, and the 
result of poor judgment. 

Prof. Sweet brings up his own experience, 
and that of another concern, as proof of the 
for all grinding 
This is somewhat unanswerable 


efficiency of grindstones 
. operations. 
as faras it goes, but who: doubts but that a 
legion of American manufacturers could 
easily be found to attest to the superior 
merits of the emery wheel, when properly 
used forthe purpose for which it was in 
The grinding public is only just 
certain 
wheel is not adapted for universal grinding. 
A wheel suitable for casting snagging will 
not do good work grinding an edged tool, 
neither will a fine soft wheel designed for 
thin edged tools give much consolation in 
It re- 
quires nice discrimination to select and grade 
the different qualities of emery wheels. An 
efficient and accurate system of testing emery 
wheels I consider one of the unfilled wants of 
Ihave no doubt but what Prof. 


victim of somebody’s poor 


tended? 


beginning to realize that a emery 


grinding heavy lathe or planer tools. 


the times. 
Sweet was a 
judgment in selecting his emery wheel, and 
I should judge he was afflicted with a hard 
grade, or else the ‘$50 diamond ” would yet 
be intact. It is a lamentable fact that emery 
Wheel dealers do not dare to send out a suffi- 
ciently soft grade of wheel to give best re- 
sults in cutting, on account of a lack of en- 
lightenment among emery wheel users, 

The only reason (besides cheapness) why 
the grindstone is tolerated at all is because it 
is generally of a soft consistency, and main- 
tains a fresh and keen cutting surface. If it 
were impossible to obtain the requisite variety 
of grades of grindstone, it would, in my 
mind, effectually bar its introduction for 
modern shop tool-grinding. I cannot con- 
ceive of the successful operation of a grind- 
stone on a universal grinding machine, em- 
ployed, for instance, in grinding the inside of 
small hardened boxes, 

c. 


S. WALKER. 


Grindstones and Emery Wheels, 
Machinist : 
I read with a great amount of 


Editor American 
pleasure 
the article by Fay in your issue of the 23rd 
inst., in which he expresses my views exactly. 

In the shop where I am employed there 
are about two hundred machinists, and four 
grindstones. It has always been everybody’s 
business to turn up the grindstone, and there. 
fore is nobody’s business, and, as a conse- 
quence, they are always in’a deplorable con- 
dition. 

Some years ago anew machine was brought 
into the shop, the like of which the most of 
us had We were in 
formed it was an emery grinder for grinding 


never seen before. 





tools, and that the days of bumphy grind- 
stones and profanity were over. It worked 
like magic at first, but it was not long before 
the hard spots began to show themselves, and 
one day, while I was trying to grind a tool, it 
was jerked from my fingers and forced be- 
tween the wheel and the case surrounding it. 
This put the emery wheel in a worse con 
dition, after which it was abandoned. 

Some time after, another machine was put 
in, which was claimed to possess several im- 
provements over the former one. This one 
worked all right until one day it flew to 
pieces, severely injuring the young man 
who happened to be grinding at the time 
—after this occurrence the emery grinder was 
abandoned, and I don’t suppose one could 
be sold to that establishment again. 

WV ewe odie 


Attachment to Lathe for Making Core- 
Boxes, 
Editor American Machinist : 

In the sketch Fig. 4 is the tool bar, made 
of steel with a slot through the center to re- 
ceive the tool. The end D has a taper shank 
which fits the spindle, by which it is driven. 
The tool is held and adjusted by means of a 
set-screw S. 

One-half the core-box is bored at a time, 
being held in place by a board #, with a 
strip screwed to the back, as shown in cut. 
The board is lowered or elevated by blocks 
1, a, a, Fig. 3, with a slot for moving back 
and forth to bring the center line of core-box 
true with the center line of lathe. 

The device for holding down is shown in 
the sketch. The half-box is moved endways 





well as to some of your readers, I would like 
to call your attention to the action of the 
Ingersoll-Sergeant Rock Drill Co., in di- 
viding among all its employes a share of the 
profits of the company during the past year. 
As one of the employes, I think I can speak 
for all of them in expressing our satisfaction 
in the amount that each man or boy received. 
The share that each received was 4,5 per 
cent. of his yearly salary, so you can see that 
it was no mean amount that each received.” 


ER 


The American Patent System. 


By D. WALTER Brown, Pu. D. 


II. 


PRIORITY INVENTION—SUFFICIENCY OF 
THE SPECIFICATION-—PROTECTION SECURED 


BY THE PATENT. 


OF 


Our law requires that the patentee should 
be, in truth, the ‘‘ first inventor.” But these 
words have, in law, pot quite so wide a 
meaning as they have in general use. 

To be the “first inventor” does not mean 
that the applicant for the patent must be the 
first man in all the world to have devised the 
thing. But it does mean substantially this: 

1. That the applicant for the patent shall 
be the first man to have invented that thing 
in the United States ; and 

2. That the same invention, if before in- 
vented ina foreign country, shall not have 
been patented or described in any printed 
publication anywhere before the American 
applicant invented it. 




















ATTACHMENT FOR MAKING 


under the revolving cutter, and is bored true 

First the halves with a bit large 
enough to receive the bar, then set the tool 
a little scant of required size and rough out; 
then set to size and finish. 

Three sizes of bars will provide for boring 
a wide range of core-boxes, and they will do 
the work quickly and well. 

CHARLES HUNTINGTON. 


bore 





abe 


Profit-Sharing. 


The Ingersoll-Sergeant Rock Drill Co., 
New York City, informed their workmen 
last spring that at the end of the year a part 
of its net earnings would be divided amongst 
them. The division has been made, amount 
ing to 4, per cent. upon the amount each 
workman received as wages during the year. 
With, we do not doubt, a desire that the men 
shall save the amount thus received, the com- 
pany makes them the following liberal propo- 
sition: 

‘*To all who may so desire we will give, 
in the place of cash for the amount coming 
to them, a certificate representing such 
amount, bearing interest at the rate of 6 per 
cent, per annum, payable to the person en- 
titled to it, personally on the first day of 
February, 1891, and all such as may elect to 
take such certificates instead of cash, for the 
amount coming to them, shall receive out of 
the net earnings of 1890 a sum one-fourth 
larger than those who elect to take cash.” 

Our attention has been called, by some of 
the workmen, to the action of the company 
in dividing profits. One of them expresses 
the opinion that the profits will be greater 
next year. Another writes as follows: 

‘ Thinking it would be of interest to you, as 





CorE-BOXEs. 


So a foreign inventor may have first in- 
vented and used the thing abroad, but that 
will not prevent the American from getting 
his valid patent here, if the foreign invention 
was not patented or described in any printed 
publication, before the date of the American 
invention. 

Furthermore, it is not every prior foreign 
patent or publication which will prevent the 
American from getting his good patent, but 
only such forcign descriptions as are so clear 
and complete that a skilled person can take 
the foreign description, and from it make 
and use the same thing substantially as the 
American invention. Thus, for instance, a 
passing notice of a foreign invention-in a re- 
port of a scientific society will not affect a 
later American patent. In short, the foreign 
description must be substantially as full and 
complete as it would have to be in the speci- 
fication of an American patent. 

Again, the meaning of the words “ first in- 
ventor” must be restricted so as to meet cases 
like the following, 
mon occurrence : 

Suppose A is the 
of an 


which are of very com- 
first 
invention, but 


to conceive the idea 
B., who does not con 
ceive the idea until after A., is more expedi- 
tious with his investigation and experiments, 


and gets practical results before A does. 
Which of the two men is the “first in 


ventor”’? 

It is first necessary to understand what is 
meant by ‘‘conception of invention.” A 
failure to comprehend this has caused to 
many the loss of valuable properties, or has 
led them into useless and costly litigation. 

**Conception of an invention ” includes the 
(1) That the inventor 
has got the idea thatit would be well to doa 


two following things: 





certain thing. (2) That he has got an idea 
of the means to do it, substantially the same 
as the means he describes in his patent (sup- 
posing he applies for a patent). Only when 
he has got both these ideas has he ‘‘ conceived 
of an invention” in such a way as to give 
him any rights. To merely get the idea that 
it would well to do a certain thing 
amounts to nothing. Many an inventor is 
ignorant of this, and goes about claiming to 
be the inventor of something which some 
other has used or patented, simply because 
he (the claimant) first got the idea that that 
was a good thing to do. 

But such aclaim is idle. The law takes 
no note of it until it is shown that the man 
had also an idea of the means for doing the 
thing. But, granting that A. has sucha com- 
plete ‘‘conception of invention,” then the 
answer tothe case supposed is this: 

If A., having made this conception of in- 
vention, is as diligent as his health, his means, 
and the general circumstances of his life ad- 
mit, in completing his experiments and re- 
ducing his invention to practical shape, then 
A. is the “first inventor,” and entitled to the 
patent, although B. first got a practical re- 
sult. 

But if A. is negligent, and does not prose- 
cute his experiments toa practical result as 
rapidly as he reasonably can, then his negli- 
gence loses his rights, and B. is entitled to 
the patent. 

The very great importance of establishing 
the date of the ‘‘conception of the inven- 
tion,” and diligence in perfecting it, becomes 
apparent. 

An inventor who has conceived of an in- 
vention should proceed with all practicable 
speed to bring his experiments to a point 
where they can be practically demonstrated. 
To sleep by the way may be fatal. 

When he has got the idea of what he pro- 
poses to do, he should, at the earliest possi- 
ble time, note down a brief statement of 
what he intends to accomplish, and the 
means he intends to use; in other words, 


be 


make a brief description of his invention. 
He should make a rough, but substantially 
accurate sketch of his apparatus, and as any 
important step is taken in his experiments it 
should be noted down. The final clear re- 
sult should be noted carefully. It requires 
but little pains to do this. A small memo- 
randum, which should have the dates care- 
fully noted, is sufficient. The thing is to get 
a record which will be proof of the clear, 
continued direction of the inventor’s mind to 
the subject, from the first conception to the 
practical result, which record will show that 
his was more than a mere hap-hazard idea 
which ended in nothing 

For lack of such evidence, many an invent- 
or has lost the fruit of his toil, because he 
could not he had ever advanced be- 
youd the first crude, incomplete idea. 

Another question, which is closely con- 
nected with that of ‘‘ tirst invention,” and 
one which frequently arises, is the following: 
When a workman, in the employ of another, 
is directed by his employer to make a cer- 
tain thing, and does make it, is the employe 
or the employer the inventor? As to this— 

1. The law gives to every man, whether he 
be employer or employe, the patent for what 
that man inverted; but 

2. Ifan employer has conceived of the in- 
vention, as I have before explained, and tells 
the employe to make the thing, giving him 
the general idea of the thing to be made, then 
the employer is the inventor, and entitled to 
the patent. In this case, the skilled work of 
the employe gives him no claim to the patent. 

So, generally, when an employer has given 
such a general idea of the whole machine to 
the employe, any improvement which is de- 
signed by the latter while making the 
machine belongs to his employer; but— 


prove 


3. If an employer merely suggests to his 
employe that it would be wellif a certain 
thing could be done, and the latter goes 
ahead and devises the means to do it, then 
the employe is the inventor, and entitled to 
the patent; and, finally— 

4. If anemploye makes an invention in 
the time of his employer, and with his em- 
ployer’s tools, ete., then, although the em 
ploye is the inventor, he will generally be 
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held to have given his employer a license to 
use the particular machines so made, with- 
out fee. 
THE DESCRIPTION THE SPECIFICATION, 
When taken the drawings of the 
patent, the description must be so clear and 
complete that the reading of it will give toa 
person, skilled in that special line of busi- 
the information he needs to make 
and use the thing. It is not necessary, how- 
ever, that the specification should be so full 
as to instruct one who knows nothing of the 
subject how he can go to work to make and 
use the thing. 
primers for primary schools—they 


IN 
with 


ness, all 


Patent specifications are not 
are di 
rected tothe men who understand that par- 
ticular business, and it is absolutely neces- 
sary they should give those men all the in- 
formation needed, without any further ex- 
periment, to make and use the invention. A 
specification which does this is sufficient. 
THE PROTECTION 
PATENT. 
The patent, when granted, gives to the in- 


CONFERRED BY THE 


ventor and to those to whom he sells any 
part of the patent, the exclusive right for 
seventeen years of making, using, and selling 
the invention in all parts of the United 
States and its territories. During the life of 
the patent no other person than the inventor, 
or to those whom he sells the right, can 
either make, use or sell in any part of the 
same territory. These rights are enforceable 
in the United States courts, where, by proper 
suits, the inventor, or his assigns or represent- 
atives can prosecute any one who, in any 
part of the country, at any time during the 
seventeen years, does either of the above 
things without authority. 

In such suits, the inventor, and his assigns 
and representatives, can obtain damages for 
past infringements, can compel the infringer 
to discover whatever profits he has made out 
of his unlawful use of the invention, and can 
obtain injunctions restraining the infringer 
from making any further use of the inven- 
tion thereafter, unless he obtain from the in- 
ventor, or other owner of the patent, authority 
to use it. 

Of course, the patent gives to the inventor, 
and his assigns and representatives, the right 
to grant rights, etc., for 
making, using or selling the invention, and 
no others have the right to grant any such 


licenses, shop 


licenses. 

The patent secures all these various privi 
leges to the inventor for seventeen years, 
and no longer. A patent cannot be extended 
beyond the first seventeen years, except by a 
Practically, it may 
be said, a patent cannot be extended at all. 


special Act of Congress. 


When an inventor sells a part, as say a 
half interest intending the 
patent shall be worked for the joint benefit of 
himself and his assignee, it will often be of 


in his patent, 


very great importance that the exact rights 
and obligations of each party be carefully set 
It is very common to 
interests so that 


out in the assignment. 
draw assignments of part 
the inventor simply sells the half or other in 
terest generally, without any statement of 
the of each 
party. When this is the case, the law is very 
unsettled as to what remedy,if any, either 


exact rights and obligations 


party has against the other for preceeding to 
realize more than his share out of the patent. 
Thus, in such case, if one of the owners of 
the patent should go ahead and grant licenses 
all over the country, it is not by any means 
settled what remedy the other would have. 
Therefore it will often be of great import- 
ance that the assignment be very precise 
all this; for example, that 
licenses shall be granted except by all the 


about as no 
owners of the patent jointly, and that all pro 
ceeds, or net proceeds, shall be apportioned 
in the certain specified way. 
——E———————EE 

The production of pig-iron in this country 
in 1888, though the iargest up to that time, 
has been surpassed by about 12 per cent, 
during 1889, to a supplement 
issued by the Bulletin of the American Iron 
and Steel The production of 
net tons in 1888 was 7,268,507, and during 
8,517,068 tons. It was predicted at 
the beginning of 1889 that our production 


according 
Association. 


1889, 





of pig-iron would probably surpass that 
of England, and place usin the front raak 
among the nations of the world as producers 
of pig-iron. But, in this prediction, it seems 
not enough made for the 
fact that England’s iron industries were 
enjoying a boom fully equal to, if not sur- 
passing ours, and that this would lead to an 


allowance was 


increased production there also. 

It is estimated that she produced last year 
about 700,000 gross tons more iron than were 
produced here, and the Bulletin does not 
think we will surpass her this year, if trade 
conditions remain the same in both countries 
as now. 


-_- —— 


Portable Power Drilling Machine. 





The drilling mechanism of this machine is 
simple, being only such as is required for 
clamping to some part of a machine or piece 
in which a hole or holes are to be drilled, 
and means of adjustment to drill 
angle. 

The countershaft is of the universal kind. 
It consists of a socket, which is first belted to 
the overhead timbers by three screws, when 


at any 


the yoke spanning the pulleys is inserted, 
and a set screw in the socket 
of the screw fits into a 
groove in the end or upper part of the yoke. 
The pulleys are lined up by guess until the 


is turned to 
place; the point 














belt is put on, when they are lined by turn 
ing the yoke slightly until the belt runs in 
the center of the loose pulley; the shipper is 
operated by a cord, not shown in the cut, and 
a spring holds the belt on the loose pulley 
when not in 
for leading the driving rope in any desired 
direction. 


use. Guide pulleys provide 


The general construction and arrangement 
is so well shown that further description is 
unnecessary. It will be understood that, by 
inserting lengths of rope, the drilling may be 
done at any desired distance from the coun 
tershaft. The driving 
used for driving other machinery than the 
drill, when desirable. 

The manufacturer 
New Haven, Conn. 


mechanism can be 


is Albert L. Colburn. 
- te 

Accidents to brakemen in coupling cars 

that 

received 


have long since become so common 


newspaper correspondents have 
orders not to telegraph reports of them to 
metropolitan journals attended by 
The 
perience of James McCann, a brakeman in 
the employ of the Western New York & 
Pennsylvania Railroad, was evidently con 
sidered sufficiently horrible to justify print- 
ing the account of it, since it was telegraphed 
to the New York papers. 

On the night of the 23d of January he was 
working inthe yard at Olean, N. Y., and in 
attempting to couple some cars which had 


unless 


some remarkable circumstance. ex 


been backed down bya switch engine, was 
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caught, and his hand crushed between the 
bumpers. The switch engine having finished 
its work there, was taken away, and McCann, 
who unable to 
hand, remained there alone for three hours, 
until a 
heard his groans, and, procuring help, extri 


was extricate his mangled 


trackman, happening to pass by, 
cated him; so badly frozen, and with his 
nervous system so shattered by his frightful 
sufferings, that there is little hope of his re 
covery. It is tobe hoped that the day is not 
far distant 
made impossible. 


when such an accident will be 
--- 


Testing the Alignment of Lathes. 
By B. CRANK. 


Several different plans for testing the 
alignment of 
columns 


laihes have appeared in the 
the at 
different times; some of them very good, but 
about all of them 
specially made and sometimes expensive ap 
This leads 


the writer to present a simple and inexpen 
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involving the use of some 
pliance to get the desired results. 


sive but accurate plan, used on two occasions 
with good results. 

Take a piece of iron of suflicient length to 
less than five feet between cen 


include not 


ters, and have a collar welded on each end, 
or upset at each end so that it may be turned 
at each end toa diameter that will be about 
one-eighth inch larger than the portion be 
tween ends. Center it accurately by ream 
ing the center and drilling with a small drill 
so it will not bear on the point of the lathe 
center. Turn both ends smoothly and to the 
same diameter exactly, by reversing the piece 
in the lathe, and not disturbing the adjust 
ment of the turning tool. Round up the end 


of a piece of 8 square iron about the shape 
that the end of a gauge would be made for 
taking the size of a hole. Bend that end up 
at about a right angle, and then curve it 
downward so as to give it a swan-neck shape 
Fasten this in the tool-post so that the round 
ed point will pass over the turned end of 
the the 


test bar) by turning the cross-feed screw. 


bar in lathe (which we will term a 

Getasmall piece of writing paper, and place 
iton top of the turned end of the test bar next 
to tail-stock; pass the iron point back and 
forth over the paper by turning the cross 
feed meantime the paper 
back and forth between the point and the 
the 
passing over the center line, 


screw, moving 


bar, to feel if it) pinches paper while 
Now, if the 
gauge is screwed tight enough in the tool 
post, it may be adjusted by taps of a ham 
mer, bending it slightly, until it will just 
barely pinch the paper in passing the center, 
yet tight By a little 
practice this will be found to be a very ac 


not enough to tear it. 
curate way of gauging the distance between 
Right let 
the younger readers be warned not to depend 


the test bar and the gauge. here 
on examining by the eye to determine if the 
gauge touches the test bar, for the sense ot 
feeling with the paper is as much superior to 
seeing as a standard gauge is superior to the 
old rule and caliper plan of measuring an 
Now runthe carriage up to the 
test 
paper, and if it 


exact size. 


other end of the bar, and there 


the 
there, and the live center runs 


try it 

the 
true, then the 
If it does 
addi 
tional thickness of paper until it feels the 


with feels same 
centers are both the same height. 
not pinch the paper there, introduce 
same as the other end did, and the additional 
thickness of paper will represent just how 
much too low that the center is. 

To find if centers are parallel with the 
shears the other way, place another gauge 
point in the tool-post, just the height of the 
center line and pointing toward it, and then, 
with the paper between this gauge and the 
test bar, adjust the point by turning the 
cross-feed screw until it pinches the paper as 
before. Without disturbing the adjustment 
the 
end of test bar, and see if the paper will feel 
the same; if not, then adjust the tail-stock 
until it both The 
centers will then be parallel with the shears. 
But that all which to be 
known, for it has not been shown yet wheth 


of the gauge, run carriage to the other 


feels .the same at ends, 


is not is desired 


er the live spindle is in line with the shears, 
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To test this, fasten the test bar, with a 


dog near the face plate, a piece of small, 


on 


square iron, with a gauge point on it, point 
ing toward the face plate nearly at its outer 
diameter. Selecta spot Opposite the pointer 
on the face plate, and mark it plainly so you 
will not 


lose it. Place this spot vertically 


above the center, and the pointer also, and 
with the piece of paper adjust the point as 
the plate and pointer 
vertically below the center and try the paper, 


and if the 


before. Turn face 


touch is the same, then it shows 
the spindle is parallel with the centers in 
that direction. Turn the spot and the point- 
the the back 
of the lathe, and adjust to the paper; then 
If the 
the 
If a 


at either of the trials, 


er until level with centers at 
turn to the front and try the paper. 
the of 


spindle is parallel with the centers. 


touch is same, then, course, 


is found 


difference 
insert pieces of paper where the gauge is 
farthest from the face plate, until it touches 
alike at the two opposite sides, and the ad- 
ditional pieces serve to show how much it is 
out of line. 

To illustrate, suppose that it was found 
that with the gauge just right at the vertical 
take double the 
Let 
the radius of the gauge point from center of 
test bar be 10 
from center to center, then by putting one 
box of 
the spindle it will be brought up in line with 


above the center, it would 


thickness of paper at the lower vertical. 
, and the spindle boxes be 20 


thickness of paper under the front 


the tail-stock center, It willbe found usually 
lathe that is of line that the 
front box has worn down the most; and, by 


ona worn out 
putting a liner under the box, it brings the 
center the tight height, and also brings the 
but when it 
does not, then the tests must be repeated in 


spindle up in line with shears; 


the same order as before, viz., first find if the 
test bar is parallel with the shears, and, see- 
ond, find if the spindle isin line with test 
At a little additional expense, a crook 
could be made to put in tool-post, bent up 


bar. 


over the test bar, and having a round point 
set-screw neatly fitted, so that it could be ad 
justed to touch the paper, instead of adjust 
Also anarm might be 
tixed on the test bar about as long as would 


ing with a hammer. 


swing past the shears, having near its end 
another set-screw so it could be adjusted to 
If there should not 
large face plate to the lathe to be tested, it 


touch the paper. be a 
will answer just as well to bolt a parallel 
piece to the small plate, allowing it to reach 
With these few 
simple appliances, and) proper care on the 


out to nearly the full swing. 


part of the user, a lathe can be tested as ac 
curately as by any method in use. 
— ae 


Young women, and for that matter many 
young men as well, might draw inspiration 
and a very useful lesson from the success at- 
tending the efforts of Sophia Braeunlich, 


who has recently been appointed to the 
responsible position of business manager of 
the Hngineering and Mining News, Start 


ing a number of years ago as the editor's 
secretary, she employed her spare moments 
in acquiring information regarding matters 
connected with mining, and soon became 
remarkably well posted in all matter pertain 
ing to the field which the journal occupies, 
Her abilities were recognized, and she was 
advanced from one position to another, until 
she now becomes the sole business manager, 
a position which she has already shown her 
self thoroughly competent to fill. 


- ape 


Father (to editor)—‘‘l would like you to 
son a in your printing 
Kditor—** What can the boy do ?” 


‘Well, at first he couldn’t do any- 


give my chance 
office.” 
Father 
thing more than edit your paper, and take 
of the 


but later on, when 


veneral charge mechanical depart- 


ment ; he learns sense, 
he'll be handy to have around to wash win 
dows, keep lamp chimneys clean, and sift 
ashes,”— Mercury. 

oe 


England has a total of 367 war vessels, 


7 
Ve. 
France 


of which 76 are armored, comes 
next with 260, and 57 of these are armored. 
Even China has 7 armored and 66. un- 


armored war vessels, 
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Try One Thing at a Time. 
are mechanics 
a lesson from 


It would seem that there 
who would do well to learn 
scientists, who, in conducting an experiment 
of any kind, are always extremely careful to 
introduce no feature, however slight or un- 
important it may appear, which can in any 
way affect the result without taking full ac- 
count of it, and making the proper allow 
ance. When Professor Tyndall tested the 
diathermancy of air, he was particular to 
have nothing in the tube through which he 
sent his radiant heat but pure air, and he 
closed the ends of the tube with plates of 
rock salt—a substance which, by previous ex- 
periment, had been proven to possess the 
In other 
words, he took great pains and exercised 


highest transmissive powers. 
much ingenuity in devising means for having 
the heat pass through nothing which could 
affect it except that, the diathermancy of 
which he wished to test. 

which mechanics have 
jumped at conclusions regarding certain mat- 
ters, without their being first sure that the 
specific thing to be tested was tested by itself, 
and without complicating circumstances, 
have recently occurred. One of these has 
been brought up by some correspondence 
which has recently appeared in our columns 
regarding the respective merits of grindstones 
and emery wheels for ordinary tool grinding. 
It is clearly shown by this correspondence 
that the respective merits of the two have 
been by no means tested yet in any fair way, 
and that it is by no means impossible that 
many mechanics have been led to an entirely 


Some instances in 


erroneous conclusion on the subject, simply 
because there have been other, and what ap- 
pear to be important modifying circumstances 
attending the respective tests. 

The same error is being made in some in- 
stances in the testing of the compound prin- 
When a 
compound locomotive is to be built, there are 


ciple as applied to locomotives. 


usually quite a number of things which the 
builder thinks he may as well embody in his 
really necessary to the 
principle, and are not 
used on ordinary engines, often for the very 


design, which are not 
test of the compound 


good reason that they have been found im- 
practical there. When such an engine fails, 
how can its failure be attributed to the fact 
that it isa compound? Evidently it can no 
more be attributed to this than to any of the 
other changes from the common design, un- 
less those changes are necessary features of a 
compound engine. 

Another instance of the same kind is in the 
case of the ‘‘ Swinerton” The 
main feature of this engine, and the one for 


locomotive. 


which the principal claims were made, was 
the tires which bave numerous flat places 
milled But the same time 
the engine embodied other radical departures 
from the regular locomotive practice of this 
country, and the performance of the engine 
could with 
these other features as to the tires. 


upon them. at 


be atiributed to 
We un- 
that the tires alone are soon to be 


as much reason 
derstand 
tested on the Pennsylvania road, and on the 
elevated roads of this city, by taking the or- 
dinary tires of a standard engine and sub 
Such a test will 
show what the tires are worth, and no test 
conducted on an engine embodying other de- 


stituting the Swinerton. 


partures from standard practice can be con- 
sidered conclusive or at all reliable. 


—>_e 


A Decision Regarding Workmen’s 
Contracts, 


of 
between 
workmen and their employers is of some in- 
A law of the State provides that 
‘* Any person or corporation who shall with- 
hold any part of the wages of any person be 


A recent decision of the Supreme Court 
Connecticut regarding contracts 


terest, 


cause of any agreement, expressed or im 
plied, requiring notice before leaving the em- 
ployment, shall forfeit $50, half to him who 
shall sue therefor, and half to the State.” 
The case decided was one in which there 
had agreement that the 
workman should give two weeks’ notice of 
an intention to quit work, and in case he 
should quit without giving such notice, was 


been an express 
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hand, the employer was to give two weeks’ 
notice of an intention to discharge the work- 
map, and, failing to give such notice, was to 
pay him two weeks’ wages. The workman 
quit without giving notice, and the penalty 
was enforced according to the terms of the 
contract. The workman brought suit under 
the law quoted above, and inthe lower court 
obtained judgment, on the ground that it was 
not shown or claimed that the employer had 
sustained damage by reason of the quitting 
of the workman without On appeal 
this decision was reversed by the Supreme 
Court, on the ground that the decision 
‘‘virtually put into the contract what the 
parties did not place there; that a breach 
should entitle the other party to such dama- 
ges only as he could show he had sustained; 
whereas, the parties in effect agreed that a 
sum equal to two weeks’ wages sbould be re- 


notice. 


carded as limited damages.” 

This, we think, must be regarded as an in- 
stance in which common sense, justice and 
law agree. The contract was undoubtedly a 
fair one, laying obligations of a_ similar 
nature upon each of the parties to it, and im- 
posing precisely the same penalty 
either party for a breach. It is the one. 
sided contracts, where all the obligations ana 
all the penalties are on one side, that the 
courts are continually upsetting, when 
brought fairly before them, and which every 
lover of justice rejoices to see declared 
illegal. 


upon 


—- ope ---— 


How One Young Man Helped Himself. 


We recently received a letter froma young 
map, that is typical of a good many we 
receive during the year. This one carries 
with it so plainly a lesson we have often 
tried to impress, that we cannot resist the 
temptation to make use of part of it. The 
writer says, after the information that he 
has just been appointed mechanical superin- 
tendent of an important works : 

Eight years ago I was working as a young 
journeyman machinist, with no expectation 
of getting above that position. 

About that time, an article in the AMERP 
CAN MACHINIST, On educating oneself. set 
me thinking that I might do better as well 
as others, and I went to work all by myself, 
evenings. It seems to have paid me. 

This is what we have always urged, viz. 
first, that, if a mechanic acquired knowledge 
in the line of his work, beyond the mere 
routine duties, he will find a market for that 
knowledge, and second, that any young me- 
chanic of intelligence can educate himself if 
It will take him a little longer to 
than if had the advantages of 
some of the excellent technical institutions ; 


he tries. 
do so he 
but, on the other hand, he will spend less 
time over things not likely to be of much 
practical use to him. Any man who goes 
through the world, lamenting the lack of 
a technical education, simply advertises him 
self as incompetent. 


Be 


The Nevwarh of the 
raising of the salaries of New Jersey ofticials, 


Advertiser, in view 


‘* The old-fashioned notion was that 
the honor of being Governor of New Jersey 
Well, this ‘‘old 
fashioned notion” has caused a good deal of 
A 


wages, whether he works ina shop, or has 


says: 


was worth something.” 


trouble in this world. man is worth his 
gota job as Governor of a State, and the 
that State and United State 
ought to work for something less than they 


idea officials 
can live on has been productive of a good 
deal of stealing, and other crooked things. 
And it does not work much better in private 
than in public affairs. 


ape 


The recent destructive and terribly fatal 
explosion of natural gas at Columbus, Ohio, 
is another reminder that man, in bringing the 
forces of nature into subjection to his will, 
must always remember that those forces are 
that 
always and in- 
variably inflicts the full penalty for violation 
of her laws. It 


as ready to destroy as to serve, and 


nature knows no pity, but 


has been found in this in- 





stance that a joint of the gas main had been 
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left unfilled, and the escaping gas forced its 
way through the soil into some cellars, com- 
bining with atmospheric air to make the ex- 
plosive which reduced two 
houses to fragments, killed six persons and 
wounded nearly thirty others. 


compound, 








Queso 


AND) 


(JU nsuens 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invart 
ably be accompanied by the writer’s name and address. 
If so requested, neither nam. , correct initials nor loca 

ion will he published 








(44) S. W. 


Please 


E., Richmond, Ind., writes: 
inform me as to where I can obtain full in- 
formation in regard to making blue prints? A.— 
See answer to Question 449, in ourissue of Novem- 
ber 5, 1887: also see article on blue prints, in our 
issue of January 29, 1887. 


(45) Reader, , asks: Will you 
kindly inform me what stuff you have found most 
efficient for removing the glossy surface of tracing 
cloth? TI have been using pulverized chalk, but it is 
not satisfactory. A.—We have always used pul- 
ver'zed chalk with good results. and do not know 
of anything better. The fault may be in the cloth; 
try another quality. 


(46) E. W., Brooklyn, N. Y., asks: Can 
you tell me any way to harden and temper small 
reamers with milled up to 14” diameter 
and 3” long, to prevent springing, and make them 
bright like small twist drills? 4.—The 
for drills would not be adapted to reamers 
unless large numbers are to be hardened at a time. 
The way to proceed is to harden them ina 
lead bath and then brighten the flutes on an emery 
wheel or otherwise, and draw the temper by laying 
them ona piece of hot iron. 


(47) - -, New York, writes: A_ fly- 
wheel weighing 1,500 pounds is properly balanced 


grooves 


process 


used 


best 





and supported in bearings. One of the arms forms 
acrank one foot long; this crank is connected by 
means of a connecting rod, 4 feet 


above: this lever is 12 feet 


lever 
long, and the fulerum is 
5 feet from the end, which is connected to the rod. 
Can aman keep this wheel in motion at the rate of 
100 revolutions per minute after it has been speeded 
up to that If not, why not? A. 
No: because he will have to perform a work equiva 
lent to about 27 pounds raised through 560 feet per 
minute. which is too much for one man to do, 


long, to a 


rate of speed ? 


(48) ‘* Backwoods,” , asks: Can 
you inform me where I can obtain shrink rules for 
inches to the foot, and made of steel? I 
find the makers of rules do not care to make them 
if it is not in their line, yet I have met 


brass 12); 


many pat 


tern makers who desire them of steel, as they 
consider them more economical (all things consid- 
ered), but cannot get them. 4.—Wedo not find 
such rules catalogued, and do not know where 


obtained, though we have no doubt 
there are manufacturers who would place such 
seales on the market if they could be convinced 
that there was sufficient demand for them to make 
it worth while. 

(49) C. R. F., Newark, N. J, writes: 
Please give me a rule for finding the horse-power of 
What 
and three cylinder business, 
Question 346, in 


they can be 


bothers me is this two 
A.—See answer to 
our issue of September 12, 1889. 


a compound engine. 


2 What isthe tensile strength of iron and steel, 
such as is used for boiler stay boltsy A.—The 
ultimate tensile strength of bar iron is about 50,000 


pounds per square inch. Tron stay bolts should 


not be subjected to a greater stress than 10,000 
per square inch; the Board of Supervising Inspect 


ors do not allow more than 6,000 per square inch 
100,000 


Steel is not often used for 


The ultimate strength of steel bars is about 
pounds per square inch. 
stay bolts. 


(50) D. W., Montreal, Can., writes: What 
is the pitch of atap that has 11, 9, 8 or 20 threads 
per inch : an here great 
number of machinists, young and old, that a tap, 
say 74 inch diameter 11 threads per inch, is 5g pitch, 
or 10 threads 34 pitch; in fact, all taps in our tool 
room are stamped after that fashion. A few of us 
argue that this is not right. Would you clear this 
up for us, as it would be valuable to a number of 
apprentices here in the Grand Trunk shops? A.— 
We the in marking them thus is to 
indicate that the pitch of the tapis the standard 
pitch of the tap indicated by the marks. 
Thus, if a tap of any size is cut with 11 threads per 
inch, its pitch is the standard pitch for a 5¢ tap, 
while, if it is cut with 10 threads per inch, its pitch 
is that of astandard 34 Itisa novel way of 
marking taps, however, and we do not know of its 
being done elsewhere. The usual plan, and the 
one followed by the manufacturers of taps and 
dies, is to mark the size of the tap, and, following 


There is idea among a 


suppose idea 


size 


tap. 


this, the number of threads per inch, leaving it to 
others to determine whether or not it is “stand- 


ard” pitch, or, if not, what size standard its pitch 
corresponds to. 
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(51) A. M., Derby, Conn., writes: The 
capacity of my planer is 4 feet square; length of 
table, 20 feet. What isthe fastest speed for the 
table, and to have it suitable for milling purposes? 
Also, what must be the speed of the milling cut 
ters? A.—The speed of the cutting tools varies so 
much with the character of the work, that it is 
impossible to give any rule. The speed of the cut- 
ting tools is limited by the heat produced by their 
action, and this heat must never be so great as to 
affect the temper of the steel. White cast-iron is 
usually cut at a speed of about 5 feet per minute, 
steel and grey cast-iron 10 to 20 feet, wrought-iron 
18 and 25 feet, brass 50 to 100 feet. Soft steel and 
wrought-iron aré milled at speeds from 20 to 30 
feet, cast iron from 30 to 50 feet, and brass at about 
the latter speed. 


(52) Apprentice, San Francisco, Cal., 
writes: Iam building a small locomotive: the ec- 
centrics are to be cast together. How much angu- 
lar advance do they require? The valve 3 of 


has 
of an inch lap, ¢ lead. A. 


Describe a circle (Fig. 1) 











1: 
as 
1 & 
tN 
as 
| 
fe} j 
m 
tf 
Fig. 2 
k ne 
ts 
b ¢ 
e 











Tt —! 


Fig. 1 


whose radius ¢ @ is equal to the sum of the width of 
the steam port and the lap, or one-half the travel 
of the valve; draw the diameter ad. and parallel 
to this diameter draw the line }/; the distance 
between ad and bf must be equal to the sum of 
the lead and lap. The line 4/7 intersects the cir- 
cumference of the circle in the points fand 6; the 
point ¢ will be the center of the forward eccentric, 
and the angle / ¢ d@ will be its angular advance when 
the crank isat G. The point } will be the center 
of the backward eccentric, and the angle dc a will 


be its angular advance when the crank isin the 
same position, Here, of course, we have assumed 


that the rocker arms are of the same length. If 
the arms are of unequal length, the angular ad- 
vance is found in the following manner: Draw 
a straight line /i (Fig. 2) from the point 7 on this 
line, and, with radius /A equal to the length of the 
upper rocker arm, describe the are 4 j. Draw 
line j m parallel to Ai; the distance between hi 
and j m must be equal to the sum of the lead and 
lap. The line j m intersects the are / j in the point 
J; through this point and the center 7 draw the 
line j/k; from the center /, and with a radius equal 
to the length of the lower rocker arm, describe the 
are ki, terminating in the lines jx and #7. Through 
kdraw a line kn perpendicular toi. Lastly, in 
Fig. 1, make the distance between the lines ad and 
by equal to kn; the points fand bin which the 
line bf cuts the circumference of the circle, will 
be the centers of the eccentrics. When the rocker 
arms are of equal lengths, the travel of the valve 
will be equal to the diameter of the circle in Fig. 1. 
When the lower rocker arm is longer than the up 
per one, the travel of the valve will be less than 
the diameter of the circle; hence, in the latter case, 
if the travel of the valve is given, the diameter ofthe 
cirele must be proportionately increased. Whether 
the line 67 shall be drawn perpendicular to the 
center line Geof the crank, will depend on the rela 
tive positions of the center line of motion of the 
piston and that of the valve gear. 


(53) W.S. L., Providence, R. I., 
A paragraph in Mr. Joshua Rose’s Modern Machine 
Shop Practice, Vol. 1, page 67, is attracting consid 
erable comment among certain mechanics. 
the paragraph at length: “If, instead of suppos 
ing all the strain to fall upon one tooth, and caleu- 
lating the of the teeth 
that basis (as is necessary in interchangeable 


a 


writes: 


I quote 


necessary strength upon 


gear 


ing, because these conditions may exist in the case 
of the smallest pinion that can be used in pitch), 
the actual working condition of each separate ap- 
plication of gears be considered, it will appear 
that, with a given diameter of pitch circle, all 
other things being equal, the are of contact will 
remain constant, whatever the pitch of the teeth. 
or, in other words, is independent of the pitch; 
and it follows that, when the thickness of iron 
necessary to withstand (with the allowance for 
wear and factor of safety) the given stress under 
the given velocity has been determined, it may be 
disposed in a coarse pitch that will give one tooth 
always in contact, ora finer pitch that will give 
two or more teeth always in contact, the strength 
in proportion to the duty remaining the same in 
both Now, Messrs. Editors. if 1 under- 
stand Mr. Rose aright, his meaning, briefly stated, is 
that, with a pair of gears of given diameter and 
velocity, the are of contact and strength of teeth 
is the same, regardless of the pitch. If I donot 
understand Mr. Rose, will you kindly explain what 
he does mean? or, if his language is correctly in- 
terpreted, is he not wrong in the above statement? 
Surely the are of contact and strength of teeth 
are greater in a pair of wheels of coarse pitch than 
in a pair of fine pitch under the conditions assumed. 
It is insisted by some of the parties to this dis- 
eussion that Mr. Rose is misunderstood; if this be 
so, and this communication should meet his eye, he 
will doubtless favor us with an explanation. 4A.— 
Assuming your quotation to be correct, we do not 
see how any other interpretation can be placed 
upon the language than that which you give it. 
We do not think the statement is cérrect. 


cases.”’ 
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Manning, Maxwell & Moore, 111 Liberty st., N. 

The best Upright Hammers run by belt are made 
by Jenkins and Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, I1. 

**How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Castings for small and medium sized vertical en- 
gines. Humphrey's Foundry. Bellefontaine, Ohio 

Milling Machines. Pedrick & Ayer, Philadelphia, 

a. 

Universal Grinding 
Philadelphia, Pa. 

For the latest 
Drill, address the M. C 
son st., Chicago, Tl. 

Send $1 for Catalogue D, Fine Tools and Supplies 
Over 550 pages. Fullvillust’d. Free when $10 worth 
goods are ordered. Frasse & Co.. 92 Park Row, N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia. Pa. 

Curtis Pressure Regulators. Curtis Return Trap 
Curtis Damper Regulator. See Jan. 30, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Patent Attorney. R. G. DuBois, 715 11th st , Wash 
ington, D. C., procures first-class patents on inven 
tions. Valuable Hand-book on patents free. 

All sizes of Taps & Dies from 5-64 of an inch to 4 
inches V, U.S. S., Whitworth, Square & Left-Hand 
Threads. M’f’d by S. W. Card & Co., Mansfield, Mass 

The Sure Grip Steel Tackle Blocks must fill the 
bill, according to the large sales reported. See ad 
vertisement, page 13. 

Patents.—Patent soliciting of high class. 

D Walter Brown, 31 Nassau st., New York. 

Send for “A Brief History of Patent Legislation 
in the United States.” 

25/’ Upright Drills a specialty. Finely made, 
28" great capacity, quickly operated, prices low. 


by 
ne 


Machine. Pedrick & Ayer, 


Improved Diamond Prospecting 
Bullock Mfg. Co., 138 Jack 


32’’ Send for list of firms using our Drills. J. E. 
36 Snyder, Worcester, Mass. 
25 ¢ “Only Drill Press built on 


*Ko-rekt’ principles, 
even if they come from Jersey.” 

“ge Gould & Eberhardt, New Ark, N. J. 

Standard Reducing Valve, Standard Pump Press 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for 
circulars. Standard Regulator Co., Buffalo, N. Y. 

Every draftsman needs one. The Engineer's Sketch 
s0pk of mechanical movements, appliances, devices, 
contrivances,ete., by T.W. Barber. 1.936 illustrations. 
&vo. cloth, $3. Catalogue of books on mech.subjects 
free. E. & F. N. Spon., 12°‘Cortlandt st., New York. 

Superintendents of industrial establishments will 
find the Engineering and Building Record, published 
weekly at 277 Pearl st., New York, useful. Munici- 
pal and building engineering problems a prominent 
feature. Specimen Copy, 10 cents. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J... who have purchased from C. H. De Lamater 
& Co... New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 








adapted for Heavy Steamship Repairs. 








Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co.. 
Philadelphia, Pa. 

Just concluded. ‘Practical Drawing.”’ By J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 98 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

H. B. Roelker, 22 Cortlandt St.. New York, late 
Sup’t De Lamater Iron Works, will hereafter manu 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. . 

‘Binders’ for the American Machinist. Two 
styles, the ““Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st... New York. 

Just concluded. “Modern Locomotive Construe 
tion.” By J.G. A Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5 30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 














The Farmers’ Alliance will build an elevator at 
Oak Hill, Kan. 

The Eufaula (Ala.) Cotton 
capital stock to $200,000. 


Mills will increase the 


The Whitcomb Metallic Bedstead Company, Bir 


mingham, England, will start works at Birming 
ham, Conn. 
Underwood & Coman have embarked in the 


wholesale lumber commission business at Menom 
inee, Mich. 

The capital stock of the Salisbury (N. C.) Cotton 
Mills has been increased to $133,000. More machin 
ery will be put in. 

The Gasten Lumber Manufacturing Co., of Cadil 


lac, Mich., has been organized, to manufacture 
hard-wood lumber. 
Belfast, Me.. has offered to release from taxes 


for ten years any firm that will establish a shoe 
factory with $10.000 capital. 

The Barbourville Wood-working and Manufactur- 
ing Company, of Barbourville, Ky., will build a 
planing mill and furniture factory. 
at Belair, 
Mass.; 


There is water-works agitation Md.: 
Reidsville, N. C.; Newton, Cattaraugus, 
N. Y.; Albany, Ga.: Helena, Kan.; Frostburg, Md 

The Crescent Soda Co., of Louisville, Ky , 
heen incorporated, for the manufacture of bicar 
The authorized capital is $1,000. 


has 


bonate of soda. 
000. 

The Board of Trade, of Ware, Mass, has pur 
chased a tract of land, and propose to raise money 
for the erection of a power building for manufact 
uring purposes, 

W. F. & John Barnes Co., Rockford, Ml., send us a 
neatly printed and illustrated catalogue of foot and 
power lathes, and other machine tools and machin 
ery made at the works. 


The Union Bridge Company will abandon its 
works at Buffalo and move to Athens, Pa., where 
it has branch works The worksat Athens will be 


increased so as as to employ 809 men. 
The Tronton Rolling Mill Company has been or 
ganized, to lease the works of the New York and 


Ohio Iron and Steel Company, of Ironton, O. The 
product will consist of sheet and tank iron. 

The St. Louis Expanded Metal Company will 
build new shops, 80xi09 feet. At present two 


stories will 
four more, 
facilities. 
The Tyler Tube Works Co, of Boston, has decid 
ed to move its plant to Washington, Pa , 


be built, with the intention of adding 
The company has outgrown its present 


and invest 


$50,000. Loeal capitalists will put another $50,000 
into arolling mill to supply the tube works with 
material 


Capitalists have purchased 600 acres of ground 
near New Brighton, Pa., at the the 
Pittsburgh & Western Railroad and Conoquenes 
sing Creek, and will locate 
manufacturing plants. 


intersection of 


thereon a number of 
The Tallapoosa (Ga.) Cotton Co. has been incor 
porated by W. P. Harvey and others, with a capital 
stock of $100,000. The company will erect a three- 
story brick building 152 feet in length, a 
brick, 25x39, and another, 30x45 feet. 


one-story 


The Judson L. Thomson Manufacturing Co. has 
been organized at Portland, Me., with a capital 
stock of $700,000 paid in. President, Judson L. 
Thomson, N. Y.: treasurer, Wilbur G 
Davis, Concord, Mass. The company will manufact 
ure buckles, rivets and different kinds of hardware 
specialties 


Syracuse, 


9 


Jones & Mack, Cincinnati, Ohio, whose shop was 
recently burned, write “we 
made arrangements for another shop, and will be 
able to fill orders for our I X L drawing table with 
only about two weeks delay, or less.” 


us as follows: have 


The Swinerton polygonal driving wheels, soon to 
tried on the road, milled by 
Beaman & Smith, of Providence, R. 1... who made 
a special machine todo the work. The machine 
very successful in its operations. 


be elevated were 


is said to be 


The H. G. & H. W. Stevens Carriage Co. has or 
ganized under the laws of Maine. with a capital 


stock of $250,000 
rimac, Mass. 
Whitten, Boston; 
ors. H. G, Stevens, H. W 
B. Little; superintendent, H. 


Factories will be erected at Mer 


The officers are: oO. 


iH 


Stevens, 


President, J. 
Delano; direct- 
Delano, J. 


treasurer, i) 


Stevens. 


q) 


G 


Machine 
(machine 


Tool 


tools, 


Works, E. P. 
Bridgeport, 
In reply to your inquiries in regard 


Bridgeport 
proprietor Conn.,), 
write to 
business for the year past, will say that we have 
run full during the entire year, reduced our stock 
of machines quite largely, and have orders well 
ahead into 1890. We feel well satisfied 
result of our year’s labors. 


Bullard, 


us: 


with the 
‘ 

The Pittsburgh (Pa.) Reduction ¢ is now in 

creasing its plant for the manufacture of aluminum 

The 

company has placed orders for two dynamos of 


o 
to more than six times its present capacity 


2.500 amperes by 50 volts, two compound condens 
ing engines of 200 horse-power each, and three 
Aniron building, 
is being erected to cover the plant. 


boilers of 208 horse-power each. 
70x 120 feet 


It has been decided to locate the Keystone Paper 


Bag Company, recently organized in Pittsburgh, 
with a capital of $100,000, at Irwin, Pa. The eree 
tion of buildings will be commenced as soon as 
possible. The building will be 80x100 feet in size, 


and three stories high. The capacity will be about 
25.000 pounds of bags per day, and will be increased 
as business justifies. C. T. Horner, of 


is president of the company. 


Pittsburgh, 


A Portsmouth (N. H.) dispatch says: 
fire that ever occurred at the Kittery Navy Yard 
broke out this morning at 8 o’eclock in the boiler 
room of the building No. 45, occupied by the eon 
struction and repair department as machine and 
iron plate shops. The fire quickly extended along 
the shafting and oily timbers into building No. 45, 


The largest 


occupied as a futtock mill, and workmen were 
obliged to jump through the windows to escape. 


A general alarm was rung in, and four steamers 
belonging to the Navy Yard department were 


quickly on hand. Despite the efforts of the firemen 
and the marine guard, the fire extended into the 
machine shop, and help was then called for from 
this city. 

A Gloversville (N. Y.) dispatch says: Petroleum 
was struck Saturday morning on the farm of S. H. 
Kennedy, near Johnstown. The well was. being 
sunk todiscover natural gas. Three distinet veins of 
gas had been passed.and the indications of oil prom 
ised a liberal supply. The wel! had reached a 
depth of 960 feet. The oil was only tapped, but it 
rises to a height of 600 feet through a seven inch 
Intense excitement prevails, and thou 
sands are visiting the well, which is being sunk by 
the Mohawk Heat, Light and Power Company, and 
promises a rich yield. 


casing. 


The find isin a gorge near 
the Cayadutta creek, close to the great falls. 
perts from 
in the work, and they say that the rock strata and 
the lay of the land are similar to those of some of 


Ex 
Bradford, Pennsylvania, have assisted 


the best yielding wells in Pennsylvania. Natural 
gas was once struck in this vicinity by John &. 
Wells while sinking a well for water near the 
old fort built by Sir William Johnson. The gas 


flowed for some time, but the well was never de 
veloped. 

The M.C. Bullock Manufacturing Co., Chieago, II. 
(Corliss engines, band friction hoisting machinery, 
diamond-pointed rock drills for exploring purposes, 
We are 
having 
De 
double 


and general mining machinery), write us 
extremely 
worked overtime the past six 
cember found it necessary to 
shifts, running night day 
important additions to our plant, such 
drill 


Our orders have covered a 


busy in every department, 
and in 
full 


Have made many 


months 
put on 
and 
as lathes, 


planess, slotters, boring machines, 


presses, 
punch and shears, ete 
of 75-ton 
Boyle ice machines, a large number of Lane’s band 


wide range work, among them several 


diam- 
eter, heavy Cornish pumps, rope haulage plants for 


friction hoists, ranging from 2 feet to 21 feet 


mines, compound Corliss air compressors, our new 
patent valve Murphy cham 
pion mine ventilators, rock drills, well boring drills, 


slide Corliss engines, 
and a large number of our patent diamond-pointed 
drills notable for 
eign orders are drills for Mexieo, South 
Africa, South England, Holland, 
and for 
named; 


rock for prospecting, Among 


diamond 
America, Servia, 


hoisting machinery several countries 


first 
5’ flat rope, with 


and we are now building a large 
motion plant to wind 3.100 feet of 
Lane’s patent band friction drums, driven by a pair 
of tandem Bullock 
under i 
be erected in a tunnel, 2,500 feet 
and at an altitude of 15,000 


one of the 


Corliss engines, 18 and 28//x48’’, 

The plant is to 
from the boilers, 
the 
solivia, where 


to work 0 pounds steam 


feet above sea, in 


largest silver mines in 


coal costs $50 perton. Our business has increased 
so rapidly that we find it necessary to enlarge our 
plant, build a new smith shop 120 feet 
feet, fitted 
and a foundry 


long, an 


SOx 160 with 


200X600 


erecting room, overhead 
feet, 


We take pleasure in 


traveling cranes, 
fitted with 
crediting your paper with many inquiries that have 


also 


traveling cranes 





led to valuable orders. 
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Machinists’ Supplies and Lron. 


New York, Feb. 1, 
Iron—American Pig.—The demand continues 
very moderate, and there is a disposition shown to 
shade prices somewhat from the regular quotations, 
especially by holders of others than standard 
brands. We quote No. 1X Foundry, $19.50 to $20; 
No. 2, $18 50 to $19. There is little activity in Grey 
Forge, which is quoted at $17.50 to $18, 


* WANTED 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Satur day morning for 
the ensuing week's issue. 


1890. 
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Mechanical draftsman wants situation. L. N, 
AMERICAN MACHINIST 

Foundry foreman, 25 years’ experience, is open for 
engagement. Address “Iron, AMERICAN MACHINIST 

Foreman boiler maker would like to make a 
change. 25 y’rsexp. Have refs. F. B., AM. Macu 

Wanted—Position as foreman of foundry or mach. 
shop. Thoroughly competent. W. H.S., Am. Macu 

Wanted—Three or four exp’d mech. draftsmen 
Address Mechanical Engineer. P. R. R., Altoona, 
Pa., stating experience, also salary required 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 


Wanted—One good draftsman to make machine 


shop drawings. State experience, also salary ex 
pected. Address Kenney & Co , Scottdale, Pa. 
A situation wanted by a practical boiler maker, 


sober and steady man; do any kind of boiler work 
Can give good refs. Address J. C., Am. MACHINIST 
Mechanical draftsman(23) with 2 y’rs practicalexp, 
graduated ata German technical college, wants po 
sition. Salary moderate. Box 78, AM. MACHINIST. 
Wanted—Exp'd mech. dr: aftemen for machine 
shop. capable of designing. Steady work and ad 
vancement for good man. P. O. B. 1.815. N.Y. 
Machinists Wanted — First-class vise and machine 
hands of good habits, can find steady employment 
and liberal wages Address Morgan Engincering 
Company, Alliance, Ohio. 
Wanted — Experienced draftsman on hoisting and 


mining machinery Good wages and permanent 
situation. State age, experience, and salary de 


AMERICAN MACHINIST. 

and reliable tool 
tool-room 

Geo. D. Daw 


sired. Address ** Pitts,” 

Position wanted by an expert 
maker; capable of taking charge * 
Good reference from last employer. 

son, 31 Wentworth st., Charleston, S © 

Wanted—Foreman for core-room in mafleable iron 
foundry. Must be competent to take charge, and 
fully understand making cores. Address, stating 
wages wanted, experience and refs., D, Am. Macu 

A first-class universal milling machine hand wish 
es to change location: at present has charge of 
milling work ina we!l-kKnown machine tool works 
Address M. M., care AMERICAN MACHINIST 

Wanted—A draftsman who knows something of 
designing machine tool work, together with jigs and 
gauges for the same. State age, exp., nationality, 
and wages expected, Address Box 79, AM. MACHINIST, 

Wanted—Five tool makers, men accustomed to 
work in small work and from drawings; also four 
model makers. Steady employment and good pay 
Crrrespondence = solicited. The National Cash 
Register Co , Dayton, Ohio. 

Wanted—A first-class mechanical draftsman, fa 
miliar with modern biast furnace work. Must be 
able to come on at once. Address, with full partic 
ulars, West Superior Iron and Steel Company, West 
Superior, Wis. 

Wanted—A draftsman to take charge, later on, of 
drawing room. Must be under 35 years of age. and 

capable of adapting himself to conditions. Later 
advanc ement if satisfactory. Preferable, one who 
has worked 3 or4 years in machine shop, and who hus 
studied technical branches. State age, exp., refs 
and wages expected. P.O. B. 1044, Providence, R. I 

Salesmen can add to their incomes by selling our 
goods on commission, Commissions to one sales 
man, Who devoted only one hour daily to our goods, 
averaged twenty-five dollars per month for the 
past three months. Our goods have been on the 
market for twenty one years, are well known, and 
are first-class in every respect. Address Box 72, 
AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS 4 
Advertisements will be inserted under this head a 

35 cents per line, each insertion. 
( ‘hes aps ad h’ r L. athes :& Dr ills, | S.M. York, Cleve.,O 
Koopman’s Scales for quick measurements 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio 
New catalogue of engineers’ specialties free 


Creseent Mfg. Co., Cleveland, O. 
Light and fine machinery to order; Foot L at 
Catalogue for stamp. E. O. Chase, Newark N, 
Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 
Complete list of our Scales and other new tools 
for 2c. stamp, A. T. Koopman, Chicago, 
Wanted—To manufacture on contract, small ma 
chinery orspecialties.Jno. E.Collins,Watertown, N.Y 
Engineers wanted to se nd their addresses and re 
cvive free avs cent book, * Hints and Suggestions for 
Steam Users.”’ Lord & Co., P.O Box 1202, Phila., Pa 
For Sale An established mach. business, protect 
ed by valuable patents. Can be much enlarged by 
judicious management. C.M W.. Am. MAcuINIsT. 
Simonsen Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spee to manuf for Western trade 


AMERICAN 


Wanted 
light machinery 
model making. 
A. H. Anthony, 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 


In a well-equipped machine shop, some 
to build; also light jobbing and 
Correspondence solicited. Address 
Jewett City, Conn. 


cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 
For Sale—One 14-foot boring and turning mill. 


with two heads and pulley attachment, 10-foot 
table, and an attachment for boring and turning 
pulleys up to 20 feet diameter. This tool was made 
by the Niles Tool Works, and is in excellent condi 
tion. For further particulars call or address South 
wark Foundry and Machine Co., Washington ave 
and Fifth st., Philadelphia, Pa. 





BRADLEY 
HAMMERS 
and FORGES, 


The BEST HAMMERS in pe WORLD 
MUN BY BEL 


Over 1500 In Use. 
Three Styles, 15 1b. to 500 Ib. Heads. 
Our FORGES heat irons fast enough to keep 


Hammers and men fully employed. 
Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. Y. 
63 Murray St., MBWYOBK. 98 Sudbury St., BOSTON, 











STANDARD OUL CUPS. 
FOR 


ENGINES 
& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & (€0., 


184 Washington Street, 
BOSTON, MASS. 


SPEED 








Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK, 

No Air Locks. 1) to 50 percent. 
fuelsaved or equal amount of 
power gained, kr ae Tae Ge 

sib NV AS Ergrir 
lapted to all icinais of En 
Pn s. Send for Crrealar, 


NOTICE. 


The Loose 
Lubricating Device 
here illustrated is 
patented. 








One 
Table 
Spoon 






Pulley 





85 

Washington 
Street, 

Brooklyn, 
N. Y. 


is prepared to grant 
Licenses on moder- 
ate terms for the 
use of this inven- 
tion. 





























| PoNPiN 
PUMPING 


MACHINERY | 








113 Federal St., 
BOSTON, 


93 Liberty Si., " 
NEW YORK, 


For Send 
Every —e. CATALOGUE 
ew 
of Work Oe. . 





MACHINIST 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








ee = 
MOG y a. 7 





FOR CAT ALOGUE. 





SEND 


TOOL AND DIE STEEL, 





Drill Rods, Sheet Steel. Fine Wire. Machinery and Spring Steel. Forgings. Coiled Springs. Die 
Blocks. Steel for Hardware of all kinds. 
CRESCENT STEEL CO., 
CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y. 





Improved Screw Cutting 


Foot and Power LAT R 7 S 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


CINCINNATI, O. 
MONTGOMERY & C0.,105 Fulton St., New York, Gen'l senate: 


TOBIN 
BRONZE 


Send for Circ'\lar 


THE CHESTER FOUNDRY & MACHINE G0.. 


CHESTER, PA. 








Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts. Yacht shafting. Rolled sheets and a 


for pump linings and condenser tube sheets, &c. Ingot metal 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. NEW WORK, 





Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
jING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
CASTINGS 


MULATORS, and SPECIAL MACHINERY of every description. 
IN DRY OR GREEN SAND AND LOAM. 








4 


ES 


This is the best Drawing Ink ever made, and American. 
Price, 25 Cents; by Mail, 35 Cents. 


Cc. S. WOOLMAN, 
116 FULTON ST., N. Y. 


end Stamp for 200 Page Catalogue of all Drawing Instru- 
ments and Materials. 
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NEW 
HANDBOOK OF ENGINE AND 


IOKS. 


And the use of 


WIRE STRAIGHTENING AND CUTTING MACHINERY 


BC 
BOILER TRIALS, 
the Indicator and the 1urston, Director 


ot — ¥ College, ¢ ote il c nive weer. Very fully illustrated. 
o clot ay $5.00, 
LOCOMOTIVE: ENGINE RUNNING AND. MANAGEMENT. A practi 
eal freatte on the Locomotives Engines, showing their per 
fon ance in eo esas eg rent kinds of trains with ec ‘onomy 
and dispatch. Also, directions regarding the care, manage 
ment, and repairs of Locomotives and all their connections, 
By Angus Sinclair, M. KE. Dlustrated by numerous engray 
ings. New edition with additions (1890). 12mo, cloth, $2.00, 
Sent postpaid on reecipt of Price. 


JNO. WILEY & SONS, NEW YORK. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 


SHEE FIE TD» | 91 j0HNST., NEWYORK. 








n be used in any Hollow Spindle Lathe. 


COLLINS-GOODIN MFG. CO., St. Louis, Mo. 

















J gs =, 
55) 52 
BEST ag! 2: 
4 oO S + Ps ~ 
roo. STEEL , & SAVE MONEY, 








BY BUYING YOUR 





Foot bathe STRAP JOINTS 
D. ‘ROM 
cu” “" COOKE & Co., 


22 CORTLANDT STREET, NEW YORE 
WRITE FOR PRICES, 







LLORAS ILD 
Scroll Saws, 











q 
4 Catalogue Mentioning American Machinist. 
Circular ‘ree 
Saws, Lathes of all our 
Mortisers. a 


BETTS MACHINE Co., 


WILMINGTON, DEL. 








Iron Planers from 
16” to 36” wide by 
any length. 


HG, POAME & 00, 


Worcester, Mass. 








Pease [ron Planers, 


Following sizes carried in stock : 
20 in., 22 in., 24 in., 26 in. & go im, 
HILL, CLARKE & Co., 
156 OLIVER ST., - BOSTON, MASS. 








MACHINE TOOL BUILDERS, 
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oe Son i ome | a B : 

aM ” A South Norwalk, Conn. 

(  ) N eines | = ied REDUCED PRICE OF LE COUNT'S 
2 R = HEAVY STEEL Bt DoG <33 = > 
—— co S ‘. Sooo BEES 
ae aares 
Pe S M oH | io 
n ia | = aa ete 10 a — 
<> = i He = 
—— i a N weet > 
tesla a. CG af. 16 8 oo 
— es i 7S 
CRUCIBLE AND OPEN HEARTH E ww): 2 
KS } e I: A N D2 2 1 
CAMERON SELF-HARDENING | See Senet Set of Shy 1 tachee to ine a state 

ESTABLISHED 18359. y eaen | Western Agent, S. A SMITH, 23 South Canal St., Chicago, Ill. 
HOWE, BROWN &CO., L't’'d, Mfrs., Pittsburgh, Pa. | cz wees 
“y “5 § GERMANTOWN JUNCTION. § E|nNmw A LOGUE OF TOOLS 
SRANCH OFFICES: 12 Cliff St., New York. 127 Oliver St.,Boston. 228 Lake St. » Chicago. PHILADELPHIA And Supplies sent free to any address vad receipt of Ten 
Cc Cents in Stamps (for postage). 





FOR IMMEDIATE DELIVERY. DUPLEX PUMPSrvear seavice| © Chas. A. Strelinger & Co., sve? Detroit, Mich, 
16-20, 20 & 24 Inch ENGINE LATHES, i Dean Bros yea Pump ; orks, 


14 & 16 inch BRASS LATHES. 
— [NDIANAPOLIS [ND. :— 
be Se} SINGLE & DUPLEX Pumps. 


SCREW MACHINES IN LARGE VARIETY. 
Bridgeport Machine Tool Works, HORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. PRICES REDUCED Send for CATALOGUE. 


 — ALL DUPLEX STEAM umes. 


Send for | a ne Catalogue. 


, | HALL STEAM PUMP C0., oi 
eres, 91 Liberty St, New York, “=== 


THE Davinson STEAM PUMPS AND PUMPING EWRINES 
“sa? BEST MADE sithitss. 


Manufactured by 


M. T. DAVIDSON. 


# PRINCIPAL OFFICE AND WORKS, 4s- 53 Keap St., Brooklyn, N. Y. 


17 LIRERTY. STREET, NEW YORK, 
BRANCH OFFICES: §) U5) ih STREET, BOSTON. 

















CLEVELAND TWIST DRILL CO. ommwoseeene 
Pr ING MACHINERY * 
3% METALWORK — Nos.157021 Maw Sz, 


ircuaurG, Mass. 






e. 
oe 

Ramanan 

Saori 











{\ 
















RINE TAPS, DIES, REAMERS, ETC 























ié 
LIGHTNING AND GREEN RIVER SCREW PLATES. LITTLE RR t i t 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, a IS THE © Pt. Fly Jec or 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. GIANT For Feeding all Steam Boilers. 
FROM 1-4 TO 15,000 LBS. WEIGHT. RUE’ Ss yl EJECTOR, 
D y oO 
True to pattern, sound, solid, free from blow-holes and of un Saari ay fais ye Ww ater and 
equaled strength. other Liquids. 
Stron “od and more Gurebie than iron forgings in any position or , ‘Boiler Washer and Tosting Device. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 2 Uses Warm Water, avoiding injuwy Quay ' 
now running prove this : and facilitating the Raising of Steam. " 4 
Crossheads, Rockers, Piston Heads, etc., for Locomotives. RUE M’F’G CO., PHILA., PA, * 7. 
STEEL CASTINGS of every description. CATALOGUES FREE 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS Cco., HENRY CAREY BAIRD & CO., TO ENG ry E RS & FIREMEN. 
Works, Chester, Pa Office 407 Library St., Philadelphia, Pa. tOPER’s 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS,| PRACTICAL HAND BOOKS, 
P. H. &F. M. ROOTS, - UNIVE RSAL RADIAL 810 Walnut St., Philadelphia. 7 BY STEPHEN ROPER, Engineer. 
j oe New and Revised Cosalogne of preceeal and Scien» gt > ne hee ‘ ‘omative “rire mA oh Ma arine “Any eninge . 
fle Ooks, 80 pagres, 8VO., other Catalogues d Cire | Stationa ” t Mu e o 
Connersville, Indiana, | MMammmYUOFUMITSTTNUNTULUUNINISS | Secrss sestecvammerar chee omemee en | air ace Pasd a ge 
MANUFACTU can OF ( = =: THREE DESIGNS. SIX SIZES eretae Sent Free and tres of posenge Ce aay ome te ony the nly books oft pre kind ever pub ilishe a in this sear 
“ and t a sop ithat any engineer or fireman it can 
PORTABLE FORGES, TUYERE IRONS ETC Ih: alM 310)9) 4 ALL DESIRABLE FEATURES read ¢ “an ean Ts’ stant sa by te om i ae byall —— om ‘rv 
j . 00 foe - THE Sene ” escriptive C any SS 
: a $ — a EDWARD MEEKS, 
a a PRICES 450% Gi UPWARD : BROWNELL PUBLISHER, 






pore cSOUNIVERSAL RADIAL DRILL CO 
‘ CINCINNATI. O.U.S-A. 





ANTI- -FRICTION No. (O12 Walnut St., Philadelphia, Pa. 


Step or Thrust Bearing |GLEASON MACHINE TOOLS. 


th aa Lathes 22 inch to 72 inch swing. 
I Fathes, Drills, Worm |  paners 26 inch to 84 inch wide. 
Shafts of Elevators or Special Characteristics: Great weight, 


Hoists, Jack Serews, Mill) Great Power and Excellent Workmanship. 
Stones, Water Wheel and 


; Propeller Shafts, HILL, CLARKE & CO., 

















ROOTS’ NEW W ACME HA HAND- pLowens. ALIN, iy FIR POD 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 




























Bearings of all sizes made to 
Roots’ Foundry Blowers, Gas Exhausters, etc. THE PITTSBURGH REDUCTION COMPANY, sades GAA hades vac ts 10 BOSTON 
S. S. TOWNSEND, Gen, Agt. ¥ 22 CORTLANDT ST., 95 Fifth Avenue, Pittsburgh, Pa, U. 8. A., akc toe 
COOKE & C0., Selling Agts, NEW YORK. offer commercially pure aluminum at the G. L. BROWNELL by N N 
In Writing, Please Mention This Paper. following rates at Pittsburgh, Pa.: WORCESTER, MASS. 
Lots of 1.000 Ibs. and over....... 92.00 ri th Corresponds nee Solicited. 
BEAUDRY’S Lots of 500]bs. and over. 2.25 % Tb 
DUPLEX Lots of 100]bs po AER 2.50 B tb 6 ti f Hi H ll 
* " ae astings for High Speed Steam Engine. 
FORGING Metal guaranteed to be equal in quality § p THIGH Ope ot § ONLY APPARATUS that can 
PRESS, to the best metal manufactured by any other ; Nk 4 d , é i 


MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height, 

This feature is appreciated by 


ogee a nH HICKORY PAPER MILLS SUGAR REFIN- 


Also Manufac- ERIES COTTON and WOOLEN 


turers of Sa ‘J 
> Hard Coal H MILLS 
ing Torgen” B | > Y C L = 45 T. SHRIVER & CO., IRON AND BRASS FOUNDERS 


Room 4, Mason B dg. 333 E. 56th St., N. Y. City. ‘HENRY R WORTHINGTON 


process, 


Prices on sheets, wire, tubes or castings 
given upon application. 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 


(Formerly of 
Beaudry’s Up- 
right Power 





























piss», 70 Rilby St., SEND FOR OUR 1890 CATALOGUE. Sia of Castings ton Seaine juaiipeted shave. with Cast NEW YORK 
Boston, STERLING ELLIOTT, NEWTON, MASS. oe Rare, Coenen ivared on boat or Shasta’ Less Bear) BOSTON PHILADELPHIA CHICACO 
ey ! Mass, o ipt of $38.00, This includesa blue print ot working drawing 8T LOuIS ST PAUL SAN FRANCISCO 











Lk 





Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING (0., THE LOWE BOILER 





CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 

Send for ILLUSTRATED CIRCULAR, 


St. Louis. Chicago. Kansas City. Omaha. 

















sy) THOS. H. DALLETT & 60. 

1306 Buttonwood Street, Over fifty pees competition has provel. 
PHILADELPHIA, PA. | this system of boiler . be the best in ae’ 
: respect. The LOWE BOILER, with al) 
Portable Drills, improvements, is the simplest, best wearing 

Hand Drills, and most economical of any kind of fuel. 

. j Send for d ipti hi ri f St 
J; ae ae Boile om peg Nn dW ption and histo Sto . x 

1g r Tesses, 
Geral Mackinery [BRIDGEPORT BOILER WORKS, 
BRIDGEPORT, CONN. 





SEND FOR CATALOGU! 





THE STERLING WATER TUBE BOILERS 


Have unusually lirge steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 


AMERICAN GAS FURNACE CO.., 


ESIGNERS AND MANUFACTURERS 


OAS BLAST FURNACES 


Send for Catalogue. 





Estimates made for any mechanica) 


operation requiring high, even and controllable 
temperature. 


No. 8O Nassau Sr., New York. 
PUNCHING =° SHEARING MACHINERY’ 
ae BOILER MAKERS ROLLS. >; 
> New Doty Manuracurine ©. * 
_ Waysonfin. | 














t SANeSvILE ; 

















CAPACITY 


10 to 100,000 


PER DAY. 


a 






SEND FOR CATALOGUE. {MMMM iN ET 
THE FREY, SHECKLER COMPANY, BUCYRUS Oo. U: S.A. 


Nicholson’ $ Patent. Expanding Lathe Mandrels, 














W H. NICHOLSON & CO., 
WILKES-BARRE, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


SIMPSON'S CENTRIFUGAL SEPARATOR 


AND TRAP. 


i jl 


Set of 8 MANDRELS takes 
from 1’ to 77’. 


FRICTION 


INDIA 


SILVER LEAD 


FOR SMOOTH CASTINGS 
ie THE SURFACE OF MOULDS ano GATES. 
JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
| JERSEY CITY, N. J. 














For supplying Clean and Dry 
Steam to Engines, Dryers, Ete 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, ‘Simpson’ 8 
Centrifugal Evhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE ANC 
oe MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS., PHILA 

Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St.. N. Y 
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WOOTUET CGE, =r nm agin ey, COE 


LATHE AND DRILL 


Under Westcott’s Patent. 








; Capacity ‘Little Giant Improved. 
f = _| Diameter. | Holding Drills. 
| | 1%4 ine h. Oto \% inch, 
244 0 to i = 
| 234 ag 0 to = | 
H Big °° | Otol s 
2%\ 4 Oto 1in.,ex. strong. 
ond for Cata ty 3 6 0 to is inc ch. 
4 | 6% ° 0 to 2 } 








“THE HORTON LATHE CHUCK ” 


— the tests and beenthe STANDARD for FORTY 


Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


Wisson & STILLMAN, 
204-210 EAST 434 STREET, 
NEW YORK, 





Over THREE dame ink 4 styles of 
ont ia nee HUNDRED « yles of Chucks, made and 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S.. A. 
SEND FOR ILLUSTRATED PRICE LIST, 
AND pees 
06 JU 
Preanyeant® wy 
CUSH1 Valera , Gm. 
EMERY AND CORUNDUM WHEELS. 


ass ts fol ot 8h in’ 
Bee 
1T 11/1 
, THE, MA NW CHUCK Co. 
EMERY WHEEL MACHINERY AND FLINT PAPER. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


Two JAw CueKs 


~ BOX BODY 
7:-9:12.& 15 INCH 

ROUND BODY 
4467-& 9: INCH 

=Y WITH VARIOUS STYLES 
OF JAWS: sie 


DEALERS. 








a 
SOLD BY ALL 











**“SWEETLAND”’ 


=p cilicis 


SEND FOR DISCOUNTS. 


THE H96880% & PETTIS MFG. C0., 


Est. 18419. ° NEW HAVEN, CONN, 


CHAMPION INDPT. CHUCKS. 


An entirely new new line of of small Chucks provided wit 
3 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 










Write tor Circular. 





All goods mamaied tured by us are guarenteed to give 
satisfaction. Give them a trial on their merits. 
Springfield Emery Wheel Mfg. Co., Successors to 
Springfield Glue & Emery Wheel Co., Springfield, Mass. 








Ask for our Champion Indpt. 


1 Chucks at your 
lealers or write to us, 















~ Fe 

THE D.E. WHITON MACHINE CO. | Fae se:5 
NEW LONDON, CONN. < |x NEW —_ B3 

m| oO zQ ore 

SEND FOR CATALOGUE. z z SUES —- ¢ “ 
DESTER MACHINE SCREW CO. | faae ae a | 

2 eat 





SCREW-CUTTING CENTER 


TWIST DRILL GAUGE. 


Send for Circular. 


PATENT UNIVERSAL 
DEPTH ANGLE AND 
J.WVKE& CO., 
Fine Mach nists’ Tools. -E- Boston, Mass.- 


m) J.E.LONERGAN &CO. 
ip 211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 


POrD 


SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 


Manufacturers of Set, Cap& 
Machine Screws, Studs, etc. 


FINISHED 


HEXAGON NUTS. 


Accurate to Gauge. 


Orders Pecomptly Filled. 


TRUMP BROS. M'CH CO., 


Wilmington, Delaware. 











‘Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 











— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end, in a day. In use in the 
leading Railroad Shop 3 of the country, ( ‘ombination Cutter 
for removing 2 in., 21-4 in., sl 2in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co.’ Liberal Discounts to the Trade, 


VANCE TUBE GUTTER CO., Geneva, N.Y. 


18 8 9— 


THE STILES & PARKER PRESSES STILL IN THE LEAD | 


COLD MEDAL FOR SUPERIORITY IN PRESSES. 
Panching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Presses. 
We have just been awarded the Gold Medal for 


SUPERIORITY IN PRESSES 


at the Paris Exposition, over all competitors. 


THE STILES & PARKER PRESS CO., 


203-7 Center Street, NEW YORK. MIDDLETOWN, CONN, 

















Dies, Shears, Sprue Cutters and Stiles’ Automatic Drop Hammers. 
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MORSE TWIST DRILL AND MACHINE COMPANY, Xow Sedtora, tase 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


A new PATENT ADJUSTABLE REAMER, 


thoroughly. tested 
“<4 and practical. A set 
of five will ream any 
ssible size, from 
8-16 to 444 inch. 











Send: for Circular. 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


RON-WORKING = MAGHINERY, | = 


Planers, Shapers, Drills, Slotters, Etc. 


LU ES EC EST machinery. 








Brand Lathes, Hand Lathes, Foot Lathes, U Py rht pets 


and Milli 


achines. Agents, MANNING 
MOORE, 111 


TY STREET, NEW YORK. 


FLATHER ENGINE LATHES! /> 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


AXWE 








JONES & LAMSON MACHINE Co., 











General Selling Agents, SPRINGFIELD, VT. 

156 OLIVER ST., BOSTON, MASS. COILS & BEN Dsii 
L. W. POND MACHINE co. 

Manufacturers of and Dealers in — I RON, = Or 
Iron Working Machinery. aati ia 
IMPROVED PATENT 1RON (ie meme ileicuis 
PLANERS A . 
SPECIALTY. PIPE. 
sir ies ALL STYLES, 
bap nega THE NATIONAL PIPE BENDING 60., 


82 River Street, NEW HAVEN, CONN. 








FLATHER IRON PLANERS. 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


KEUFPEL & ESSER C0, 127 FoLtoN st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 





H. B BROWN & CO., 


EAST HAMPTON, CT. 





SUPERIOR SWISS’? DRAWING INSTRUMENTS. 
BEST ag ll DRAWING INSTRUMENTS, 











PARAGON, DUPLE UNIVERSAL, ANVIL - ,° - 
Drawing, HELIOS, Blue ~~ Papers, Scales, Trian- 7») Z, P> 
gles, T-squares, Drawing Boards, &c. = 7. o 
FULL CATALOGUE ON APPLICATION. - 6 a 
ry 2 
WILLIAM BARKER & CO., eeo 3g. 
Manufacturers of = Ww, te S 
Iron and Brass Working oO: Bis 
®.| Se 
MACHINERY oH |B: 
’ Bue | es 
140 & 142 E, SIXTH ST,, » 85 | a < 
Near Culvert, / N< Qy | os 
CINCINNATI, 0. =oa Bi 
Send for Circulars and Prices. © © y 2 
~ fe] 
** Eclipse’ Hand Pipe- Cutting Machines. »>»5 fe rs 
9 No. 1.—Powerful, inex- oO o «A 





pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. cena 


“ECLIPSE” Nos. 2 and 3 

These are powerful and most 
efficient 
machines 
Jor cutting 

4 arge 

PIE "ES, with which one man can 
easily cut off and thread b-inch pipe 

No.2 Cuts and Screws 2% to gin 

No.3 a 2% tobin 

It will pay you to write us for 
particulars. 

~ PANCOAST & MAULE, 
(Mention this paper.) Philadel shia. 
Bar We also build Power Machines 


GARY & More CO.G 





TOOL AGENTS WANTED ¥,<°" 


the United States. Send roc. for Cata- 

logue, Stationery &c, 

THE FINEST OF MEC HANICAL TOOLS A SPECIALTY. 
C. B, JAMES, 98 Lake St., Chicago, Ill. 


mT TPT TTT | ae 

ah ] corrin aLeiGktonD sVRACUSE,N 

rds bitititititititi titi ti 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
‘We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


Worcester, Mass 

W. C. YOUNG & C ay Manufacturers of 

Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 























dad pda dA sdmdan 


‘EEL WIRE OF Fey 














“D. SAUNDERS’ SONS 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


i 2 Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 


asa 























NOS iS 
OLAS.FORGES. FURNACES &c.A 
fos oe STEAM 


ES oe 


UFFALO FORGE Co. 
RAZ N. we 


an La 


, 





ADAMS 


A Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- gp 
ence. The threading head is made entirely of steel. 
A, No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 
m list to 


Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U. S.A. 








SES Ss, 


OTST Ra 


P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


BLAISDELL ENGINE LATHES 
UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


TO BUYERS AND USERS OF MACHINERY. 








FRISBIE FRICTION 
PULLEYS s CLUTCHES, 


THE D. FRISBIE €0., 


114 LIBERTY STREET, - NEW YORE, 
Twenty YEARS WITH THE INDICATOR.” 


[PRayY.] Vols. 1and 2 (one volume.) Seventh thou- 
sand, Large &vo, 285 pp., many illustrations. Price 














2.50. JOHN WILEY & Sons t ? 
You will save money and get what you pay for by having : » 1b Astor Place, New York. 
us examine mac hinery — re - ort on the same before buy 
ing. be us and be convine 


dra sah ar i blue prints, aun give 


» also make BREA 
ATTENT! 0H TO THE DES! NING re MACHINERY F att 
Send for BI ng mc so! ormation. 


TONES c& MACK, 
MECHANICAL ENGINEERS, 
5 W. 4th Street, Cincinnati, O. 


PRECKS PRT DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS $5 :722 


OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 



































































j M ACHINER a 
| For Reducing and Pointing Wire. a 
BY emrepuuns,ameie? i Sana, orev 
| For Machines or Information, address the = L. S. STARRETT, 
Manufacturer, x Manufacturer of 
18. W. GOODYEAR, Waterbury, Gt.) >< FINE TOOLS, 
LACKAWANNA J ATHOL, MASS. 
GREASE CuUrF SEND STamp For Fut. List. 


Will Save its Costin Oi) 
alone Several Times 
per Annum. 

SAVES ALSO a LABOR, ANbL 
COST OF COTTON-WASTE. PRE- 
ae DRIPPING AND SPATTER. 


OCPD PEERY areca We 
, tusluhud 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 











A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
G RE ATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position 






















Lackawanna Lubricating Co,, Bolt Cutting Machines. 
41 Coal Exchange, Scranton, Pa 
Send for Catalogue. 
Maslin's Patent Pulsator Pump. ~ 
PAT. FEB, 12, 1889. 0 ——= The Almond Coupling 
Cheapest and Best Aut ymatic Ste ‘am Vacuum Q : 
Pump. Handling DIRTY and GRITTY Q NEW quarter turn 
LIQUIDS without Wear, Oil or Care, cy a motion to replace 
Simple, Economical, Efficient & Durabie. ab = quarter turn belts and bevel 
Pumping Plants for Contractors, Irriga- @ 0 sears. 
tion, Water Works, Railroads, Mining & 4 7. R. ALMOND, MFR., 
General Hydraulic Purposes. Write or call 
for Cir fe ‘tom amin & aay Sour - 4 83 and 85 Washington Street, 


Manur’RsS, 166-167 lst St., Jersey City, N. J BROOKLYN, N. Y¥. 


<> MTIINGMACHINES 








A NEW INVENTION, 


» SURE GRIP STEEL TACKLE BLOCK. 


HALF THE COST of hoisting saved to Ma 
chinists, Contractors, Butchers, Builders and 
one rs Adm itted to be the preate AP ABO 
ment EVER made in Ta = le Blo <eaty she cheap 
es at in the mi aris t. Wu for Catalogu 


FULTON IRON & ENGINE WORKS, 
29 BRUSH STREET, 
L185: DETROIT, MICH, 


DAMPER REGULATORS. 


and simplest 


EXCLUSIVE SPECIALTY | 


ADDRES 


=> THE CINCINNAT MILLING MAGH C2 
~ +>CINCINNATI. OO 





Kstablishe 








Our Steam Damper Regulator is the most perfect 
Price, $60 and $100. 
Send for circular to Mason Regulator Co., Boston, 


machine in the market. Any one ean 


it. 


apply 








1-£ AMERICAN 


WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 





INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY S™=RVICE, 
LONG & ALLS THTER poe 
i ONG (, OHIO. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


= Punches and Shears, 


OVER 300 SIZES. 


ALSO 


TEE 


" 


Power Cushioned Hammer, 
Send for New Catalogue, 








— 








Tue OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30°, 36", 48”, 
60", by any desired length. 
OPEN-SIDE EXTENSION PLANERS, Size 
high x 10’ long, up to 120” wide x 72” high 
x 2’ long, 
Open-Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRIGK & HARVEY MACHINE CO. 


BALTIMORF, MD. 


iy ASME MACHINERY Co. 






V9! 
S ta 


' wide x 48” 







>? 





= ~ 
LEVELAND, OHIO, 
Manufacturers or ** aren 7? 






Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for ¢ waalogee s and ee ounts. 


PAT. DEC, 5, 1882, 
PAT. DEC, 4, 18838, 
PAT. AUG, 25,1885. 








NICHOLSON & WATERMAN M’F’G Cco., 


PROV IDENC dE, R. I. 


LATHES. BOLT & NUT 
ear MACHINERY 
CUTTING-OFF — 
MACHINES BROACHING 
FRAVERSE MACHINES, 
DRILLS, FACING 


TRAVERSE 
BORING 


MACHINES, 
BOLT LATHES, 


MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e,, &e, &e., &e, 











rm ltl 


Af 


fie Corliss Steam Fine Co. 


Incorporated June, 1856, Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE:’ 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE, 
Exhibited at the Philadelphia Exposition, 1876. 


at great cost, 





These works have been fully equipped, with heavy special tools, of his 
invention, for them anufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


CRS OF ‘THE 


ALSO MANU 


Conuiss Parc Tren, Tut Wattn Les Bortsa, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


‘|BEMENT, MILES & CO., _ 
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La sree, FP Ais 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 

















BOILER SHOPS, BRIDGE 
SOUTHWARK FOUNDRY & MACHINE c0,, 
_PHILADELPHIA, PENNA. 

BOILERS. BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. STEAM PUMPS 


SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. OSE REGULATION. 


THE HILLES & JONES 60, 


DURABILITY. 


“wee MACHINE TOOLS, 


CLO 





WILMINCTON, PATENT PLATE BENDING ROLLS FOR 
DELAWARE. ALL SIZES. Boller Mak- 
ST SET ers, Bridge 








Builders, 
Ship Bulld- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builders, 
Etc., Etc. 





» 





Rough and finished 
to order. ll kinds 
of castings in green 
or dry sand and 


loam. Large variet y 


CASTINGS: =. 


vatterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
sorrespond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


SHARTLE’S 


SAFETY SOLID SET COLLARS 


SET SCREWS PROTECTED. 
NO BOLTS USED. 
MONKEY WRENCH USED. 
MADE STRONG, LIGHT AND NEAT, 
IN ALL SIZES, BY 


The Middletown (Ohio) Machine Co. 
THE AERATED FUEL COMPARNY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacen. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


o: Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louie. Sept. 29, 1885. 











W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G.M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. $e July 23, 1889. 


(¥" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 
Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 
pomp ashes, waste, or anything that can en 
er the pipes. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO., 


4 Fletcher Street, NEW YORK. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENOH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 








MACHINISTS? FINE TOOLS. 
STANDARD TOOL CO., ATHOL, MASS, 


Catalogue and Price List free. 

















clipped pipe, in close coils and corners that cannot be reac hed with other wrenches 
drop forged steel. Six sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK, 325 DEARBORN ST., CHICAGO. 


Quicx-Action VISES, 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 

WORCESTER, MASS. 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 














and at very high pressure. 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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AMERICAN 
NEW TANGYE BUCKEYE “AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 25 to I, ooo H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
= = Illustrated Circulars, with various data as to prac tical 

SS =a Steam Engine Construction and performance, free by 
=a mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


}, Washi St., Chicago, Ills. 
SHLES $ AGENTS: W cL SIMPSON, is toatuaxorstaner, x. t:} ROBLISON A CART, 8. Peo Mian, 


ROBINSON & CARY, St, Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Qn)s Tin-eeeg and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, 


BLESSINGS RRENEWABLE-SEAT GLOBE, STRAIGRTWAY and CHECK VALVES |° 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 















SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. YW. 


“OTTO” GAS ENGINE WORKS.| WAIN DUZ4EIN 
SCHLEICHER, SCHUMM & C0., Cc AS * CG ASOLINE ENGINE 


33d & Walnut Streets, 151 Monroe Street, OPERATED with COAL 


Philadelphia. Chicago. and OTHER MANUFAC- 
‘ New York Agency, 18 Vesey St. TURED GASES AND 
GASOLINE. 
RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


VAN DUZEN 
Bas & Gasoline Engine Co, 














OVER 25,000 
ENGINES SOLD, 





HORIZONTAL 
** Otto’? Gas Enginoas. 
VERTICAL 
66 Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
COMBINED 
—__ “OTTO'’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO" GAS ENGINES AND DYNAMOS, 


Con onsume 25 to 7h Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


THE PORTER-HAMILTON, 














ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SIN, MLS GAEL MAG 


BRAINARD MILLING MACHINES, 


25 Different Styles and Sizes. 
HILL, CLARKE & CO., 


General Selling Agents, 


156 OLIVER ST.,; - BOSTON, MASS. 


NEW AND IMPROVED 
MILLING 
MACHINE. 








The best Engine it in America for Heavy Work. 


WILLIAM TOD & CO., 


Youngstown, Ohio. 





PLANER VISES. 


THE GILKERSON MACHINE Co.. 
HOMER, N. Y. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINE RY. 


Special facilities for Accurate 
Work. 










Bevel Gears fut theoret- 
ically Correct. 


SEND FOR OUR LATE 
LIST OF 














te” Note the following new features: 
te? Overhanging arm removed without taking 
off the sleeve. 
NEW AND SECOND-HAND }* Sleeve for the overhanging arm and the 
column cast in one piece 
te All movements ope rated from front of ma 
chine instead of under the table. 
te Long bearings. Long and wide tables, 
te Power feed entire length of table. 
t* Large spindles, hollow their entire length. 
a te Indexed feeds on all machines, 
t®” Large cones, wide belts. 
t® Each machine furnished with a vise 
t* Built either plain, back geared or universal 
t® Write for prices. with cuts and full descrip 








— THE — 


Loocs & Davis Macuwe Toot Go, 
CINCINNATI, OHIO. 
RASTERN HOUSE: 

GOL CORTLANDT STREET, 
NEW YORK. 

WESTERN 
68 & 70 SOUTH CANAL ST7., 
CHICAGO 


See advertisement, page 16. 





JUST ISSUED. 


E, P, BULLARD, 


62 COLLEGE PLACE 


AND — 


72 WARREN STREET, 
NEW YORK. 


HOUSE: 





MACHINIST 


WE, GMPGELL ©. <i 


quer | © EwARE HA. 





















_—) 
E> 
STEAM ENGINES 


VArieD 
s 
Son. TAKEN] 





FRIGK COMPANY, builders 


- t 
Eciyse Corliss Un GUM ARI, Dil 
NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACEN 


Engine. 

















'A GENUINE “CORLISS.” 


adines- 
Dynont wp DRILLS 


—%0 SPECTING. 


BAND FRICTION 
HE1STS, 


M.@. BULLOCK MANF'G. €O. qo U.S.A. 
NEW AND SECOND HAND © TG. H. DE LAMATER & CO. 


Ri A C + j N - RY have closed their extensive manufactory at the 
es 


Foot of West 13th Street, New York, and have sold 
FOR IMMEDIATE DELIVERY. 








the Hot Air Pumping Engine and Steam Pump busi 
ness to the De Lamater Iron Works (incorporated 


E ngine 1, athes, l4in.x6 ft Fitchburg, new. | in 1889), and the Propeller Wheel business to the 
15 in. xt-s ft Porter, new. | Samuel L. Moore & Sons Co., of Elizabethport, New 
Ih in. x6 ft Fite hburg, 2nd hand Al. | Jerse y. lies 
sae 16 in.x6 ft. new. 
16 in. x6 ft Wright, new In order to close out the remainder of the stock, 
16 in. xt-8-10 ft, Hendey new. | offer for sale 
ditto, with tapers, - new, e x 
. 18 in. xk-10 ft new 
SiS. SN Very Desirable Lot of Machiner 
* IX in. X8 fe. Fitchburg, - w. ] 
w 20 in.xlo ft Wright, . ry 
2 in x8-lo ft Fite hburg, 2nd hz wil “AL, such as lathes from 15’’ to 88’ swing, planing ma- 
« “ 24 in x12 tt new. chines 48’x45°'x10’, 53/’x50’’x12", 17’’x14/’x24', 72'’x 
‘i “24 in. x12 ft. Wright 69''x24', and various other sizes; drilling machines, 
iid ee Papmmgeetd ‘ Fite hburg, 2nd hes and, At, slotting machines, shaping machines, boring ma 
“ 86 in.xi8 ft. Heavgiattern, coodiomlenit hines, bolt-cutting machines, cutting off mac +hine s, 
Drills, mre whe et Prentice, new, | Hut tappers, milling machines, gear cutters, emery 
lin. ° “Back gears, new. |touol grinders, portable drills, serew cutting ma 
bad min. Self fee d, Back gears, new, | chines, vises, lathe and planer tools, and a variety 


- 81 new 
2nd hand, Al, 
2nd hand, Al 


of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. 


Fitchburg, 


~~ ers, i4in, Traveling Head, 
lendey, 


24 in. Friction 


26 in. Rack, Lodge, Davis, new. Blacksmiths’ 
ida 24 in. x24 in x ft Fitchburg, new, | Cools, such as anvils, sledges, tongs, ete. Pattern 
os 24 in.x24 in. xe ft. Lathe & Morse, new, |lathes, benches, saws, screws, nails, and a general 


- 25 in. x24 1n.x5 ft. Pond, 2nd hand [supply of small tools. 


and small tools. 
ers, packings, 


Foundry cranes, cupolas 
Blocks, ropes, bolts, nuts, wash 
pipe and fittings, iron and brass 


“ 


42 in.x42 in. X12 ft Fite hburg, 


2nd hand, Al. 
Scre w Machines, No.1, Complete, B. & S. 


2nd hand, Al 


“ “ “ YY an valves. Boiler iron, steel plate and boiler rivets. 
Turret C hue king L athes, 15 in AE al new. | Bar iron and steel, also steam hammers, and two 
20 in ” new. | 8''x16” and one 10’’x20” Rider cut-off engines. 
Bolt and Pipe Cutter Combined 2 in new. 





Horizontal Boring Mill, 12 ft. long, 2nd hand, Al. 


Pulley Machine, 36 in. Stevens, 2d hand, good FLEXIBLE METALLIC FILLET 
Miller, heavy pattern, 12 in.x4 ft. Eynon, new ” 
Bridge Riveter and Compressor, Allen, 2nd hand, ¥% For Pattern Makers’ Use. 


Also full line of BRIDGE AND BOILER TOOLS. 
Agent for HALSEY PORTABLE DRILLS, and : 


FITCHBURG MACH NE WORKS B 
ARNARD’S 
J. J. McCABE, 
121 LIBERTY ST., NEW YORK. 


H. WHITE, 44 N. 4th Street, Phila., Pa. 





SEPARATOR 


For Separating and Removing Entrained 
Vater from Live Steam 3 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 











SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


iS CORTLANDT ST., NEW YORK. 


Screw-Making Attachment for Lathes. 


4. 5 and 6 Ft. SWING. 








H. BICKFORD, | 


LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, 





THOMAS P. SIMPSON, Washington 


PA i ER | S D.C No atty’s fee until Patent ob- 
tained. Write for Inventor’s Guide. 


WORK SHOPS 


vod and Metal Workers without Steam Power, 
pped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 

profits than by any other means fordo 

ing work, Sold subject to trial in your 

shop. Send for Price List Catalogue 
W. F. & JNO. BARNES CO., 











of We 
Kqu 


A tool for every Machinist, Brassworker, Gun and Instru 
mental Makers, etc., etc. It is attached to the_tailstock 
Bpindle of the Lathe. A. boy can operate it. Will make 

acial screws and studs of all kinds fast and uniform. Send 

r Cire ular 


JOHN P. BERKHOLZ, Manufacturer, 











Address 1995 Ruby St., Roc: KFORD, ILL. 


101 N. 4th Street, PHILADELPHIA, PA. 


16 AMERICAN 


MACHINIST 
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BROWN & SHARPE MFG, CO,, 


PROVIDENCE, R. I, U. S.A. 


No. 9 Plain Milin Machine. 


The Spindle has a smooth, steady and pow- 
erful motion. The 








feed is automatic or by 
hand in either direction the entire length of 
the table, and can be raised or reversed with- 
out shifting the belt. It can be raised from 0 
to 1-16 of an inch for each revolution of the 
spindle. 

Descriptive Circular with sectional views 
mailed on application, 


S. A. SMITH, 


Western Representative, 


> ee 23 South Canal St., Chicago, Ill. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


VIACHINE TOOLS. 
SHAPING 
MACHINES. 
TRAVELING 
HEAD. 


16, 18 and 24 ineh 











ON. a F a) FE Lae Stroke. 
‘qe Sea a ~ Extra heavy and 
7 —— es oe : bain = 
an ar 
Athen a powerful. 
NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 
98 Liberty St. 705 Arch St. Phenix Building. Penn Building. 















The gia Tonle cd Pig 
pp CALLED THE STANDARD cteitintte.beceing.ez "o 


PACKING unless 


' AA ey) 


KINS_ 
5 Sranpand. 


io 








we 


4 stamped with our * Trade Mark.” 

STREET 
I Jenxns BROS, re 
Attending the sale of our IMPROVED MACHINE TOOLS in the East has decided 

us to open, January Ist, 1890, a 
a 
64 Cortlandt St., New York, 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF 
IRON AND BRASS WORKING MACHINERY. 
THE LODGE & DAVIS MACHINE TOOL CO., 
NEW YORK. CHICAGO. CINCINNATI. 


Accept no packing as JENKINS 
105 MILK STREET, BOSTON. | 
Under the management of W. H. HARRISON, late with E, P. BULLARD. 
Come and see us before buying. 
See advertisement, page 15. 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principies. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best in the market. Much admired, 

No trouble or expense for repairs, 

Could not ask for anything better, 

There may be as good a one made by some one else, 

but | have not seen it. 

I teel that | did wisely in buying your tool. 

We consider it a model tool and fills the whole bill. 
Below we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, etc. Machines. 

Missouri Pacific Railway Co., St. Louis, Mo.. ..3 


WE BUILD FIVE [5) SIZES 


UNIVERSAL MILLING MACHINES. 


No. 0, No. 1, No. 2, No. 3 and No.4. 


Ho. 1 & No. 2 READY FOR IMME: 
DIATE DELIVERY. 





Eames Vacuum Brake Co. Watertow ee, Barc 

Carnegie, Phi yps & Co., P ittsburgh, \y rr 2 Give usa call and we can satisfy you. 
American Brake Co., St. Louis, ae RRS 

Worthington Pump Works, Brooklyn, N. Y..... 8 P ° P 

King Iron Bridge Works, Cleveland, 0. | ..... 9 |9end for Descriptive Circular on 
Filer & Stowell Mfg. Co., Milwaukee, Wis......3 . ke oe 3 
Hutchinson, Hollingsworth & Co., Engl ad.. 8 Universal Milling Machines. 
Daft Electric Light Co., Marion, ar aa 

Pratt & Whitney Co., Hartford, Conn 8 x x 

R. Hoe \& Co., New York City Pee een 11 THE 


Cooke Locomotive Works, Paterson, N. J. ..9 
Also, Standard Oi) Co, Lima, ©.; Morgan Engineering GARVI N M AC H | N a C0 
Alliance, O.; Grand Trunk Railway of Canada, Montreal, | s 
© an. Brainars a Milling Machine Co., Hyde Park, Mass.; Bos 
ton Bridge Works, Boston, Mass, Pond Machine Tool Co., . 
inne ‘ld, N. J.; Niles Tool 'W ks, Hamilton, O.; Geo, A. Gray OFFICE AND WORKS: 
Co,, Cincinnati. O, Write to 


LAIGHT & CANAL STS., 


THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. 
Swing. 


and 66 in. 





WHITNEY C0., 


Connections. — 


Double Head 
Traverse Drills 


For % in., 3 in. and smaller 
holes. 


Revolving Head Drilling 
Machines, 


WESTERN BRANCH, 100 Ww EST : Washington Street, Chicago, Ills. 





Billings’ Imp! 


THE BILLINGS & SPENCER COMPANY, 


EARTFORD, 


MANUFACTURERS OF 


roved Combination Pliers, 


Drop Forged from Tool Steel, 


CONN ., 


uns, Pistols, Sewing 








DROP FORGINGS ” © rsis.si27a2s ines.terttect< 


Machines, 


MACHINISTS’ TOOLS 
Machinery Generaily. 


Send for Illustrated 





Catalogue. 








For TRONand BRASS WORK. ¥ 
Tllustrated Catalogue on application. 





V'S nl “Sse ‘T]OMo7T 
‘uoneoydde uo 
‘ONIMS ‘NI QV 0} OI WOMd 
SHHLV’] ANION] 
dTHIHI4 “M ‘OAD 


peysiuiny saoi1g pue sydeisojoyg ‘sind 





GEAR WHEELS AND GEAR CUTTING 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY 
SEND FOR LIST OF 


New and Sccond-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 

, 








W. P. DAVIS 


Rochester, N. 


,| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
a 





BORING 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 
SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 


MILLS. 








J. M. ALLEN, Present. 

Wm. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





THE G. A. GRAY CO. 
Cincinnati, Ohio. 


PLANERS 


AND 


LATHES 


















A SPECIALTY. 
NGS. BeGo uu 


= BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 











<Aconaat ge 00" 





a7" x 27" x 8! "x 8 Planer, | 20” x 6’ Chucking Lathe. 16 x 6’ 
1TSHENDEY MACHINE ©o. TORRINGTON: CoNN- 


Manuracs8"3+ MACHINE TOOLS: 28 






’ Engine Lathe. 








25” Pillar Shaper. 





PAWTUCKET.R.I. 








COULD & EBERHARDT, 
For Catalogue A. 


NEWARK, N. J. NENV YORK. 





anlage sigledy Reanim 





Manufacturer 


APS & DIE 














